nAPA3HT0J10rHX , 34 , 2 , 2000 


YM 576.895.122.2 

YJIbTPATOHKAH MOPOOJIOrHfl IIOKPOBOB CKPEEHEH 
(ACANTHOCEPHALA) 

© B. II. Hhkhiuhh 

06o6meHbi HHTepaTypHbie CBeAeHHa h co6cTBeHHbie AaHHbie no tohkoh Mopc|)OJiorHH TeryMeHTa 
aKaHTOue^JajiOB. 


IIpeACTaBjieHHH 06 opraHH3auHH noKpoBOB cxpeGHen ao npHMeHeHHH b HccneAOBaHHflx 
MeTOAOB 3JieKTpoHHOH MHKpocKonHH 6 buiH npoTHBopeHHBbiMH. Han 6 ojiee CnOpHbIMH 
6 buiH Bonpocbi o CTpoeHHH KyTHKynbi h cy 6 KyTHKyjibi, a TaKxce o KOJinnecTBe h opraHH- 
3auHH cnoeB rnnoflepMbi. TcmbKO cpaBHHTejibHO He^aBHO 6 biJia noKa3aHa Heueneco- 
o6pa3HOCTb pa3flejieHHH cy 6 KyTHKyjiapHOH nacTH noKpoBa Ha cy 6 KyTHKyjiy h rnnoAepMy 
(EoroflBjieHCKHH, HBaHOBa, 1978). Pe3yjibTaTbi yjibTpacTpyKTypHbix HccneAOBaHHH noA- 
TBep^HJiH npaBOMepHOCTb Taxoro noAXOAa, nocxojibxy noxpoBHaa TxaHb HMeeT xneTOHHoe, 
TOHHee CHMnjiacTHnecKoe, CTpoeHne h CHapyxcn h H3HyTpn orpaHHneHa uHTonna3MaTH- 
necKHMH MeM 6 paHaMH. 3 th pe3yjibTaTbi Taxxce no3BOJiHjiH ycoMHHTbca b cnpaBe^jiMBOCTH 
Hcnojib30BaHHH TepMHHOB «KyTHKyjia» h «rnnoAepMa» (Lumsden, 1975; Miller, Dunagan, 
1985). IlocjieAHHe aBTopbi H3 MHOxcecTBa TepMHHOB, npeAJioxceHHbix pa3HbiMH nccneAO- 
BaTejiHMH ajih o6o3HaHeHHH noBepxHOCTHoro uHTonjia3MaTHHecKoro cjioh ctchkh Tejia 
cxpe 6 Hen, npe^noHjiH TepMHH «TeryMeHT», o 6 ocHOBaB cboh Bbi 6 op TeM, hto noA sthm 
T epMHHOM BO BCeX CAyHaflX nOHHMaeTCH XCHBafl, aKTHBHO C^yHKUHOHHpyiOmaH (b OTAHHHe 
OT KyTHKyjlbl) TKaHb, HMeiOmafl CHMnJiaCTHHeCKOe HJIH CHHUHTHaJlbHOe CTpoeHHe. 

IIojiHOCTbK) noMepxcHBaa Taxon B3rnflA, Mbi b xanecTBe AononHHTenbHoro apryMeHTa 
CHHTaeM HyxcHbiM 3aMeTHTb, hto nepBOHanajibHO TeryMeHTOM 6 biJio npnHHTO Ha3biBaTb 
noxpoBbi napa3HTHnecKHX nnocKHx nepBen, o6pa30BaHHbie noBepxHOCTHbiM uHTonna3Ma- 
THHeCKHM CJlOeM, CBH3aHHbIM C nOrpyXCeHHbIMH KJieTOHHbIMH TeJiaMH, COAepXCamHMH HApa. 
IIoKpoBHaH TKaHb cxpe 6 Hen OTAHnaeTca ot CHHUHTHanbHoro TeryMeHTa napa3HTHHecxnx 
Plathelminthes TeM, hto aapa pacnonaraiOTca b Tonme noBepxHOCTHoro UHTonna3MaTH- 
necKoro cjioh. B cymHOCTH xce b o6ohx cjiynaax noxpoBHaa TKaHb npeACTaBjieHa eAHHbiM 
MHOrOHAepHbIM 06pa30BaHHeM H B OTAHHHe OT THnHHHbIX snHTejiHeB He COCTOHT H3 
OTAejibHbix KjieTOK. Heo 6 xoAHMO Taxxce ynHTbiBaTb noAHcjjyHKUHOHaAbHOCTb TeryMeHTa, 
nocpeacTBOM KOToporo ocymecTBjiaeTca He TOAbxo nHTaHHe rejibMHHTa, ho h 3amHTa ero 
ot HeraTHBHbix bo3achctbhh xo3HHHa hjih oKpyxcaiomeH cpeAbi. Bee BbiuiecKa3aHHoe, Ha 
Ham B3niHA, BnojiHe o 6 ocHOBbiBaeT npaBOMepHOCTb ncnojib30BaHHH TepMHHa «TeryMeHT» 
ajih o6o3HaneHHH noxpoBHon TxaHH axaHTOuec^aA. 

TeryMeHT cxpe 6 Hen HBJiaeTca yHHxanbHOH noxpoBHon CTpyxTypon h He HMeeT 
aHajioroB cpeAH noxpoBHbix TxaHen Apyrnx napa3HTHnecKHX nepBen. Pe3yjibTaTbi cpaBHH- 
TeJlbHO HeMHOrOHHCJieHHbIX 3JieKTpOHHO-MHKpOCKOnHHeCKHX HCCJieAOBaHHH (Ta 6 jl. 1) nOA- 
TBepAHAH npaBOMepHOCTb BbiAeneHHfl Ha ocHOBaHHH rncTOAorHHecKHX h rncTOXHMHHecKHX 
AaHHbix b ero cocTaBe Tpex cnoeB h b cbokd onepeAb abhahcb ocHOBaHHeM aah 6 onee 
Apo 6 Horo AeneHHH sthx cnoeB. IJenecoo6pa3HocTb Taxoro pa3AeneHHH Mbi 6 yAeM o 6 cyxc- 
AaTb b cooTBeTCTByiomHX pa3Aenax, a 3a ocHOBy npHMeM TepMHHOAornio, ncnoAb3yeMyio 
b OTenecTBeHHOH AHTepaType. 
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Ta6jinua 1 

CoCTOHHHe H3yMeHHOCTH TOHKOH MOp^OJIOOIH TeryMeHTa aKaHTOUe(J)ajIOB 
Table 1. Ultrustructural morphological studies of Acanthocephala 


Bha Hcc^eaoBaHHbix 
aKaHTOuecJ)ajioB 

ABTOp HCCJie^OBaHHH 

HayneHHbiH c})parMeHT 
TeryMeHTa, cTa^Hfl pa3BHTRH 

rejibMHHTa 

Moniliformis moniliformis 

Nicholas, Mercer, 1965 



Rothman, 1967 

noBepxHocTHbiH OTjieji TeryMeHTa 


Wright, Lumsden, 1968 

DlHKOKaJIHKC 


Wright, Lumsden, 1969 
Byram, Fisher, 1973 
Graeber, Storch, 1978 

nonepeHHO-BOJIOKHHCTblH CJIOH 


Hutton, Oetinger, 1980 
Taraschewski e. a., 1989 

AxaHTejuia, xoboTKOBbie KpioubH 

Macroacanthorhynchus hirudinaceus 

Rothman, Rosario, 1961 
Diaz Cosin, 1972 

Graeber, Storch, 1978 



Zhao e. a., 1990 

TeryMeHT xo6otkobbix xpionbeB 

Acanthocephalus lucii 

Graeber, Storch, 1978 


Acanthocephalus ranae 

Hammond, 1967 


Echinorhynchus gadi 

Lange, 1970 

Graeber, Storch, 1978 
Cho, 1981 

Eo6pobckhx, 1992 


Pomphorhynchus laevis 

Stranack e. a., 1966 



Wanstall e. a., 1990 

TeryMeHT npecoMbi 

Arhythmorhynchus petrochenkoi 

Hhkhiuhh, 1985 

no3jiHHH axaHTejuia 

Polymorphus magnus 

Hhkhiuhh c coaBT., 1994 

LlHCTaKaHT 

Polymorphus minutus 

Crompton, Lee, 1965 



Butterworth, 1969 

Graeber, Storch, 1978 

Pa3BHBaiomaHCH axaHTejuia 

Polymorphus strumosoides 

Hhkhiuhh, 1986 

BncTaxaHT 

Octospinifer macilentus 

Beerman e. a., 1974 


Neoechinorhynchus rutili 

Taraschewski, 1989a 

TeryMeHT npecoMbi 

Paratenuisentis ambiguus 

Taraschewski, 19896 

» » 


B cocTaBe TeryMeHTa mbi BbmejiaeM niHKOKajiHKC, noKpoBHbin KOMiuieKC, naTb cjioeB 
(nOnepeHHO-BOJIOKHHCTblH, Be3HKyjIHpHbIH, BOHJIOHHO-BOJIOKHHCTblH, pa^HaJIbHO-BOJlOK- 
HHCTblH H Tpy 60 HK 0 BbIH) H BHyTpeHHIOIO UHTOrUia3MaTHHeCKyiO MeM6paHy (pHC. 1). rio- 
mhmo TeryMeHTa k KOMnjieKcy noKpoBHbix o6pa30BaHHH cjieayeT OTHecTH 6a3ajibHyio 
njiacTHHKy, jiBa cjioh cy6noBepxHOCTHOH MycKyjiaTypbi h HeMHoroHHCJieHHbie HepBHbie 
OKOHHaHHH, jiOKajiH3yiomHecfl b o6nacTH npecoMbi. 

TjlHKOKaJIHKC. FlOfl 3THM TepMHHOM nOHHMaeTCfl CJIOH TOHKOCTpyKTypHpOBaHHOrO 
MaTepnajia, npnjiexcamero k BHeuiHeH noBepxHocTH HapyacHOH UHTonjia3MaTHHecKOH 
MeM6paHbi TeryMeHTa. Ilpn rncTOXHMHHecKHX nccjiejiOBaHHflx rjiHKOKajiHKc BbiaBJiaeTCH b 
BH,ae tohkoh njieHKH (anHKyTHKyjibi — Crompton, 1963) okojio 1 mkm TOJimHHbi (Boro- 
HBJieHCKHH, MBaHOBa, 1978). 3jieKTp0HH0-MHKp0CK0nHHeCKHe H UHTOXHMHHeCKHe HCCJie- 
AOBaHHH noKa3ajiH cymecTBeHHoe MopcJjojiorHHecKoe cxo^ctbo anHKyTHKyjibi c thhhhhbim 
niHKOKajiHKCOM, hto jiajio ocHOBaHne nnn Hcnojib30BaHHH 3Toro TepMHHa npn onHcaHHH 
noKpoBOB CKpe6Heii (Wright, Lumsden, 1968). 

Ha yjibTpaTOHKHX cpe3ax rjiHKOKajiHKc B3pocjibix CKpe6Heii npe^CTaBJiaeT co6oh 
o6biHHO npepbiBHCTbiii cjioh pbixjioro MaTepnajia, o6pa30BaHHoro TOHHaHiiiHMH nepenjie- 
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Phc. 1. 06o6meHHa5i cxeMa TOHKoro cipoeHHH TeryMeHTa CKpe6HeM. 

BBC — BOHJIOHHO-BOJIOKHHCTblH CJIOH; BC — Be3HKyjIflpHbIH CJIOH; BIJM — 6a3ajIbHa« UMTOnjia3MaTHHeCKaH mcm 6- 
paHa TeryMeHTa; T — rjiHKOKajiHKc; K— KaHajibi; AT— komiuickc FojibjuKH; JI — jih3ocomm; JIK — jinnHUHbie Kanjin; 
Jin — JiaKyHHbie npocTpaHCTBa; M — mhtoxohjiphh; HIJM — HapyxHaa (annKajibHaa) UHToiuia3MaTHHecKafl mcm 6- 
paHa TeryMeHTa; nB— npoaojibHbie BOjioKHa; nBC— nonepeHHo-BOjioKHHCTbiH cjioh; UK — noKpoBHbiH KOMnjieKc; 
PB — pa^najibHbie BOjioKHa; PBC — paflHajibHo-BOJioKHHCTbiH cjioh; TC — Tpy6onKOBbiH cjioh; IJB — UHpKyjiapHbie 
BOjioKHa; 3C — 3Hjionjia3MaTHHecKafl ceTb; H — *mpo. 

Fig. 1. General scheme of regument ultrastructure of Acanthocephala. 


TaiomHMHCfl cfwjiaMeHTaMH, mcjikhmh rpaHyjiaMH (Graeber, Storch, 1978) hjih aMopcJmbiM 
MaTpHKCOM C BKJIKDHeHHeM 3JieKTpOHHOnJIOTHbIX HaCTHU (Bo6pOBCKHX, 1992). flwaMeTp 
(J)HJiaMeHTOB He npeBbimaeT 10 hm (Nicholas, Mercer, 1965). FjiHKOKajiHKc BbiHBjiaeTca y 
6ojibiiiHHCTBa HccjiejtOBaHHbix cKpe6HeH, o^HaKO TOJimHHa ero BapbwpyeT y pa3Hbix bhtob 
ot 0.02 mkm — y Acanthocephalus ranae (Hammond, 1967) h Polymorphus minutus 
(Graeber, Storch, 1978) to 0.8 — y Macroacanthorhynchus hirudinaceus (Graeber, Storch, 
1978) h flaace to 1 mkm — y Moniliformis moniliformis (Nicholas, Mercer, 1965). 

C flpyroii CTOpOHbl, no TOHHbIM pa3HbIX aBTOpOB, HCCJieTOBaBmHX OflHH H Te *e BHAbI, 
Hepemco HaOmoflaiOTCfl 3HaHHTejibHbie pacxoacTOHHfl b hhcjichhux 3HaneHHax TOjmjHHbi 
niHKOKajiHKca. HanpwMep, y Echinorhynchus gadi 3Ta BejiHHHHa KOJieOjieTca ot 17—25 
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(Graeber, Storch, 1978) ao 36 (Eo6pobckhx, 1992) h aaxe ao 50—100 hm (Lange, 1970), 
y M. moniliformis — ot 0.26—0.32 (Byram, Fisher, 1973) ao 1 mkm (Nicholas, Mercer, 
1965), ay M. hirudinaceus — ot 0.16—0.2 (Diaz Cosin, 1972) ao 0.8 mkm (Graeber, 
Storch, 1978). Taxon pa36poc b 3HaneHHflx moxcct 6biTb o6 r bHCHeH ah6o pa3AHHHHMH b 

MeTOAHKe nOArOTOBKH o6T>eKTOB K HCCJieAOBaHHHM, JIh6o Cj)H3HOJ!OrHHeCKHMH OCo6eHHOC- 
THMH HCCJieAOBaHHblX TeJlbMHHTOB. 

B 6ojibmen Mepe coBnaAaiOT mhchhh HCCJieAOBaTejien OTHocHTenbHo XHMHHecKoro 
cocTaBa rjiHKOKajiHKca. FIoKa3aHO, hto ero ocHOBHbiMH KOMnoHeHTaMH hbjihiotch KHCJibie 
(Monne, 1959; Crompton, 1963; Crompton, Lee, 1963; Nicholas, Mercer, 1965, h Ap.) h 
HenTpajibHbie MyKononncaxapHAbi h/hjih rnHKonpoTeHHbi (Wright, Lumsden, 1968). Yc- 
TaHOBJieHO, hto c})occ})aTa3HaH axTHBHOCTb b rjiHKOKanHKce He npoaBnaeTCH (Rothman, 
1967); TaKxce HeT CBeAeHHH o HajiHHHH b hcm xaKHX-jiH6o Apyrnx cjjepMeHTOB. 

TjIHKOKaJlHKC BblflBAfleTCH He TOJIbKO y B3pOCJIbIX CKpe6HeH, HO H y AHHHHOK B TeneHHe 

Bcero nepwoAa napBoreHe3a (Lumsden, 1975). FIpaBAa, BaTTepBopT (Butterworth, 1969) 
He OTMeTHJia ero HanHHHa y jihhhhok P. minutus Ha npoTaxceHHH hx pa3BHTHH ot paHHen 
axaHTejuibi ao uncTaKaHTa, OAHaxo, no ApyrHM CBeAeHHHM, hmchho y uncTaxaHTOB p«Aa 
HecneAOBaHHbix bhaob (b tom HHCJie h y nojiHMopc})OB) TonmHHa rjiHKOKajiHKca AOCTHraeT 
HawGoAbmHx 3HaneHHH no cpaBHeHHio c ApyrHMH ctbah^mh OHToreHe3a h cocTaBjiaeT 
0.7 — 1.4 mkm — y M. moniliformis (Wright, Lumsden, 1968) h 0.6—1.9 — y P. strumo- 
soides (Hhkhuihh, 1986). B nocneAHeM cnynae rjiHKOKanHKC xapaKTepH3yeTca HanHHHeM 
MHoroHHCJieHHbix paAnanbHo opneHTHpoBaHHbix «pe6ep», npoHH3biBaiomHX bcio ero 
TonmHHy. «Pe6pa» o6pa30BaHbi KOHAeHcnpoBaHHbiM MaTepnanoM mHKOKanwKca h, no-BH- 
AHMOMy, nrpaiOT ponb apMHpyiomnx sneMeHTOB (KpacHomexoB, Hhkhuihh, 1986; Hhkh- 
iiihh, 1986). Y uHCTaxaHTOB P. magnus mHKOKajiHKC Taxxce npoHH3aH «pe6paMH», a ero 
TonmHHa Kone6neTca ot 1 ao 1.5 mkm (Hhkhuihh h Ap., 1994). HcoOxoahmo otmcthtb, 

HTO BO Bcex 3THX CAyHaflX TJIHKOKaAHKC nOHTH nOJIHOCTbK) nOKpbIBaeT UHCTaxaHTOB, 3a 
HCKJiioHeHHeM HHBarHHnpoBaHHbix OTAenoB Tena (npecoMa h 33ahhh OTAen MeTacoMbi), Ha 
nOBepXHOCTH KOTOpbIX mHKOKajiHKC OCTaeTCfl «JIHHHHOHHbIM». 

B ropa3AO MeHbiuen CTeneHH, neM y uHCTaxaHTOB hjih B3pocnbix nepBen, BbipaxceH 
mHKOKajiHKC y cJxjpMHpyiomHxcfl jihhhhok (Wright, Lumsden, 1968). Y no3AHen axaH- 
Tejuibi Arhythmorhynchus petrochenkoi oh npeACTaBJieH tohkhm npepbiBHCTbiM cJioeM 
(Hhkhuihh, 1985). Y pa3BHBaiomeHCfl axaHTejuibi Filicollis anatis , noBepxHocTb KOTopon 
nOKpbITa MHKpOBOpCHHKaMH, TJIHKOKaJIHKC no CBOeMy CTpoeHHK) CXOAeH C TaKOBbIM 
THnHHHbIX KJieTOK KHUieHHOrO SnHTeJIHH H BblHBAfleTCH B BHAe JierKOH «6axpOMbI», 
noKpbiBaiomeH noBepxHocTb TeryMeHTa, mhkpobopchhok h OTumypoBbiBaiomHXCfl ot hhx 
ny3bipbKOB (Nikishin, 1992). Ha ocHOBaHHH sthx CBeAeHHH Mbi npeAnonoxcHAH, hto 
MOmHblH CJIOH rJIHKOKaJIHKCa y UHCTaxaHTOB Cj)OpMHpyeTCH B TeneHHe AOCTaTOHHO KOpOT- 
Koro OTpe3Ka BpeMeHH nocjie HHBarHHauHH npecoMbi (HnKHmnH, 1986). B stom cjiynae 
OTcyTCTBHe Taxoro rjiHKOKajiHKca y pa3BHTbix jihhhhok P. minutus (Butterworth, 1969) 
MOXCHO o6T>HCHHTb TeM, HTO OHH eme He AOCTHHIH HHBa3HOHHOH 3peJIOCTH H XapaKTepHblH 
AJia UHCTaxaHTOB mHKOKajiHKC eme He CC|)OpMHpOBaJICfl. 

rio-BHAHMOMy, HMeHHO HaJIHHHe TOJICTOTO CJIOH TJIHKOKaJIHKCa y nOJIHOCTbK) CC|)OpMH- 
pOBaHHblX JIHHHHOK CKpeOHeH nOCAyXCHAO OCHOBaHHeM AHH BBeAeHHH no OTHOUieHHK) K 
hhm TepMHHa «uHCTaKaHT». OAHaxo THnHHHOH uHCTbi npH «HHUHCTHpoBaHHH» axaHTenn 
b opraHH3Me npoMexcyTOHHoro xo3HHHa He o6pa3yeTca (Cable, Dill, 1967) h nosTOMy 
npHMeHeHHe stoto TepMHHa, co CTporo HaynHOH tohkh 3peHHH, He npaBOMepHO. TeM He 
MeHee bo H36excaHHe nyTaHHUbi npeACTaBJineTCH uejiecoo6pa3HbiM coxpaHeHHe TpaAHUH- 
OHHOH TepMHHOJIOTHH, HMefl B BHAy, HTO oOoJIOHKa «UHCTbI», nOKpblBaiOmaH HHUHCTHpO- 
BaHHblX AHHHHOK CKpeOHeH, Cj)aKTHHeCKH HBAHCTCH CJIOeM TJIHKOKaJIHKCa. 

OOpamaeT Ha ce6a BHHMaHHe Mopc|)onorHHecKoe cxoactbo rjiHKOKajiHKca uHCTaxaHTOB 
h HMeiomeroca Ha nOBepXHOCTH uhctm 3pejibix jihhhhok uecTOA OTpnAa Cyclophyllidea — 
UHCTHuepKOHAOB. Y nocjieAHHX, xax h y uHCTaxaHTOB, mHKOKajiHKC npeACTaBJiaeT co6oh 
TOACTbiH (ao 2 mkm h 6ojiee) cjioh TOHKOc|)H6pHJiJiHpHoro hah roMoreHHoro MaTepnana h 

npOHH33H apMHpyiOUIHMH 3AeMeHT3MH - H3BHTbIMH TpyOOHKaMH, HBAHIOmHMHCH MOAH- 

c})HUHpoBaHHbiMH MHKpoBopcHHKaMH (KpacHomexoB, Hhkhthh, 1979a, 19796; KpacHO- 
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paadiiSatoumaficfl 

aKaHme/iJia 



PHC. 2. CxeMa CTpoeHHfl pa3JIHHHbIX MOflHCjlHKaUHH TJIHKOKaJIHKCa CKpe6HeM. 
06o3HaHeHKH TaKHe ace, KaK Ha pnc. 1. 

Fig. 2. Scheme of different glycocalyx modifications in Acanthocephala. 


meKOB H Jtp., 1983, H Jip.). KaK H y UHCTaKaHTOB TJIHKOKaJIHKC UHCTHIjepKOHflOB 
c|)opMHpyeTca Ha 3aBepmaiomeH CTajjHH jiapBoreHe3a b TeneHHe KopoTKoro npoMeacynca 
BpeMeHH (KpacHomeKOB, Hhkhuihh, 1986). 

TaKHM o6pa30M, aKaHTOuec^ajibi Ha npoTflxceHHH hx xcH3HeHHoro UHKJia xapaKTepH3y- 
lOTCfl KaK MHHHMyM TpeMfl MOp^OJIOTHHeCKH pa3JIHHHbIMH (})OpMaMH TJIHKOKaJIHKCa, 
COOTBeTCTByiOmHMH CTaflHflM pa3BHBaiOmeHC5I aKaHTeJIJIbl, UHCTaKaHTa H B3pOCJIOH oco6h 
(pnc. 2). HeTBepTaa c{)opMa rjiHKOKajiHKca, no-BHjjHMOMy, jtojDKHa cooTBeTCTBOBaTb axaH- 
TOpy. XOTfl o6bIHHbIMH SJieKTpOHHO-MHKpOCKOnHHeCKHMH MCTOJJHKaMH TJIHKOKaJIHKC Ha 
noBepxHOCTH 3M6pnoHajibHbix jihhhhok P. magnus He yjtajiocb jxH({)c{)epeHUHpoBaTb (Hh- 
khluhh, KpacHomeKOB, 1990), npHMeHeHHe b KanecTBe KOHTpacTepa jmoKCHjta Topna 
no3BOJiHJio BbiaBHTb ero npepbiBHCTbin cjioh Ha noBepxHOCTH aKaHTopoB M. dubius 
(Wright, Lumsden, 1970). 

Bonpoc o $ytiKUHflx rjiHKOKajiHKca KaK CTpyKTypw, HenocpejtCTBeHHO KOHTaKTHpyio- 
men c TKaHflMH xo3*iHHa, HMeeT npHHUHnnajibHoe 3HaneHHe ajia noHHMaHHfl Bcero cjioacHoro 
KOMnjieKca B3aHMOCBJi3eH napa3HTa h xo3HHHa. FIpoaHajiH3HpoBaB MHoroHHCJieHHbie pa6o- 
Tbi, Kacaiomneca pojin rjiHKOKajiHKca y ruiocKHx nepBen, KpacHomeKOB (1979) npHiueji k 
BbiBO^y, hto BaxcHeHiiieH ^yHKUHen rjiHKOKajiHKca aBJiaeTca HHaKTHBauna npoTeojiHTHHec- 
khx (J)epMeHTOB xo3«HHa. ripeAnojiarajiocb Taxace, hto rjiHKOKajiHKC oOecneHHBaeT TpaHC- 
nopT hohob b TeryMeHT, npHHHMaeT ynacTHe b pacmenjieHHH pa3JiHHHbix cyOcTaHUHH jih6o 
coOcTBeHHbiMH (J)epMeHTaMH HepBeh, jih6o ajtcopOnpoBaHHbiMH cj)epMeHTaMH xo3«HHa, a 
Taxace MoxeT nrpaTb pojib b 3amHTe rejibMHHTOB ot MexaHHHecKHx bo3achctbhh h TKaHeBbix 
peaKUHH xo3«HHa. YHHTbiBaa MopcjDOJiorHHecxoe cxoactbo rjiHKOKajiHKca cxpeOHen h 
napa3HTHnecKHx njiocKHx nepBen, ojmoTHriHOCTb ycjiOBHH oOnTaHHH sthx rejibMHHTOB, 
BnojiHe npaBOMOHHO pacnpocTpaHHTb ynoMAHyTbie THnoTe3bi h Ha rjiHKOKajiHKC cxpeOHeH. 
AHajiH3 jiHTepaTypbi, Kacaiomnncfl stoto acneKTa, CBHjteTejibCTByeT, hto npejtnojioaceHHe 
MoHHe (Monne, 1959) o 3HaneHHH rjiHKOKajiHKca axaHTOuec|)aji b 3amHTe ot npoTeojiHTH- 
necKHx 3 H3 hmob xo3«HHa nojmepxcHBaeTCJi OojibuiHHCTBOM aBTopoB (Wright, Lumsden, 
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1968; Lumsden, 1975; EoroflBjieHCKHH, HBaHOBa, 1978). OjtHaxo b otjihhhc ot uecTOjt 
mHKOKajiHKC cxpeOHen jtencTByeT He KaK HHrnOHTop cf)epMeHTOB xo3HHHa (Ruffe, a., 1973), 
a KaK 3JieKTpocTaTHHecKoe chto, HenpoHHuaeMoe juih sthx (J)epMeHTOB (Wright, Lumsden, 
1968). ripeanojiaraeTca Taxxce (Wright, Lumsden, 1968), hto mHKOKajiHKC cxpeOHeH moxcct 
fleiicTBOBaTb aHajiorHHHO HOHoo6MeHHbiM CMOJiaM, cnocoOcTBya H36HpaTejibHOMy TpaHC- 
nopTy HOHOB B nOKpOBHbie TKaHH. 

OyHKUHH rjiHKOKajiHKca UHCTaxaHTOB, HMeiomero yHHKajibHyio CTpyKTypy, no-BHjm- 
MOMy, 3aKJH0Hai0TCH b o6ecneneHHH HHBa3HH oxoHHaTejibHoro xo3HHHa. npejmojiarajiocb, 
hto y uHCTHuepKOHflOB oh o6ecneHHBaeT ajtre3Hio jihhhhkh k CTeHKe KHiueHHHKa xo3HHHa 
nocne ocBoOoxcjteHHH jihhhhkh ot 3amHTHbix oSojioneK (Rees, 1973; Gabrion, Gabrion, 
1975; KpacHomeKOB, 1979). Bo3moxcho, sto npejmojioxceHHe cnpaBejyiHBO h juih uncTa- 

KaHTOB. OjtHaKO HeJIb35I He yHHTbIBaTb, HTO y UHCTaKaHTOB, KaK H y UHCTHUepKOHflOB, 
mouuhwh cjioh rjiHKOKajiHKca c|)opMHpyeTC5i Ha 3aBepmaiomeM 3Tane jiapBoreHe3a ojiho- 
BpeMeHHO c nepexojiOM nojiHocTbio pa3BHTbix jihhhhok b cocTOHHHe «;manay3bi». 3to 
Jtajio ocHOBaHHe paccMaTpHBaTb mHKOKajiHKC jiapBOUHCT xaK ajjanTaunio k oOecneneHHio 
hx fljiHTejibHoro nepexcHBaHHH b npoMexcyTOHHOM xo3HHHe. FIpejmojioxceHO, hto b stom 
cjiynae axTHBHaa 3amHTa pa3BHBaiomHx jihhhhok ot KJieTOHHbix peaxuHH xo3HHHa MemieTCfl 
Ha naccHBHyio, fleHCTByiomyio no npnHunny OnoxHMHHecKOH mhmhkphh (KpacHomexoB, 
Hhkhuihh, 1986). 

FIOKpOBHblH KOMnJieKC. 3jieKTp0HH0-MHKp0CK0nHHeCKHe HCCJieflOBaHHfl y6eflH- 
TejibHo jtOKa3ajiH OTcyTCTBHe y cxpeOHeH, xax h y njiocKHX HepBeii, thhhhhoh xyTHxyjibi, 
xapaKTepHOH, HanpHMep, juih HeMaTOA, aHHejinji hjih apTponojt (Byram, Fisher, 1973; 
Lumsden, 1975; Chappell, 1980, h jip.). TeryMeHT Bcex HccjiejtOBaHHbix cxpeOHeH 
noxpbiT CHapyxcH UHTonjia3MaTHnecKOH MeMOpaHOH, HMeiomen THnHHHyio CTpyKTypy. 
TojimHHa ee, no pa3HbiM jtaHHbiM, BapbnpyeT ot 8 (Nicholas, Mercer, 1965) to 12.5 hm 
(Wright, Lumsden, 1968). Hame yxa3biBaiOTCfl 3HaneHHH 11.5—12 hm (Byram, Fisher, 
1973; Graeber, Storch, 1978). C HapyxcHOH MeMOpaHOH TecHO CBH3aH npHjiexcamnH 

TJIHKOKajIHKC. 

EojibmHHCTBO HCCjiejtOBaTejieH nojiHepKHBaiOT cjioxcHyio, MHorocjiOHHyio, ho b to xce 
BpeMa cxojmyio y pa3Hbix bhjiob opraHH3auHio noBepxHOCTHOH nacTH noKpoBa cxpeOHeH. 
OTMenaeMbie pa3JiHHHH KacaioTca rjiaBHbiM o6pa30M cTpyKTypbi, HenocpejtCTBeHHO nojt- 
CTHjiaiomeH noBepxHOCTHyio MeMOpaHy. Ee HHTepnpeTHpyioT xa k xyTHxyjiy (Crompton, 
Lee, 1965; Diaz Cosin, 1972; Beerman e. a., 1974), 3JiexTpoHHonjioTHyio nojiocxy 
(Stranack e. a., 1966), nepcJ)opHpoBaHHbiH cjioh (Lange, 1970) hjih cy6njia3MaTHHecKyio 
MeMOpaHy (Nicholas, Mercer, 1965; Graeber, Storch, 1978). llo mhchhio XaMMOHjta 
(Hammond, 1967), noBepxHOCTb A. ranae o6pa30BaHa xyTHxyjioH, xoTopaa orpaHHneHa 
CHapyxcH UHTonjia3MaTHHecxoH MeMOpaHOH, a H3HyTpn — MeMOpaHon HeacHoro CTpoeHHH 
okojio 8 hm TOJimHHbi. Y M. moniliformis b ynacTxe TeryMeHTa, pacnojioxceHHOM nojt 
noBepxHOCTHOH MeMOpaHOH, onncaHa «TepMHHajibHaa nayTHHa», MaTepnaji xoTopon 
anHxajibHo crymaeTca b BHjje cjioh 10 hm TOJiujHHbi. Ot MeMOpaHbi stot cjioh OTjtejieH 
cjioeM cboGojihoh ot opraHejui h BXjHoneHHH uHTonjia3Mbi 26 hm TOJimHHbi (Byram, Fisher, 
1973). Y E. gadi noji HapyxcHOH MeMOpaHOH HMeeTca cjioh 3JiexTpoHHonjiOTHoro MaTe- 
pnajia 48 hm TOJimHHbi, OTjiejieHHbiH ot myOxce pacnojioxceHHoro xopTHxajibHoro MaTpnx- 
ca y3KHM CBeTjibiM npocTpaHCTBOM (EoOpobckhx, 1992). B cymHOCTH bo Bcex cjiynaax 
penb HjieT o jtByx njiacTHHKOBHjmbix o6pa30BaHHHx, pacnojioxceHHbix noji UHTonjia3MaTHnec- 
koh MeMOpaHOH. HapyxcHaa njiacTHHxa, b paOoTax paHHHx aBTopoB HMeHyeMaa xyTHxyjioH, 
hjih BnjioTHyio npHjiexcHT k noBepxHOCTHOH MeMOpaHe (Crompton, Lee, 1965; Hammond, 
1967; Beerman e. a., 1974), hjih HaxojmTca ot Hee Ha HexoTopoM paccTOHHHH (ot 
15 hm — Lange, 1970 jxo 53 hm — Graeber, Storch, 1978). Ha ocHOBaHHH ee noBepx- 
HOCTHoro, ho BHyTpHCHMnjiacTHHecxoro pacnojioxceHHH Mbi npejuioxcHjiH juih Hee TepMHH 
«nceBjtoKyTHKyjiflpHafl njiacTHHxa» (HnKHmHH, 1985, 1986). BnjioTHyio k Hen hjih Ha 
HexoTopoM paccTOHHHH (15 hm — Hhkhuihh, 1985) pacnojioxceHa BTopaa njiacTHHKOBHjt- 
Haa CTpyxTypa, o6pa30BaHHaa MaTepnajiOM bmcokoh sjiexTpoHHOH njioTHocTH. OneBHjtHO, 
hto TepMHH «cy6njia3MaTHHecKaa MeM6paHa» (Wright, Lumsden, 1969) b stom cjiynae 
HexoppexTeH. YHHTbiBaa Bbimecxa3aHHoe, HaM npejtcTaBjiaeTca uejiecoo6pa3HbiM oOtjCah- 
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HeHHe HapyacHOH uHTonjia3MaTHHecKon MeM6paHbi h o6enx unacTHHKOBHjiHbix CTpyKTyp 
o^hhm noHHTHeM «noKpoBHbiH KOMnjieKC» (Hhkhuihh, 1985). 

Ilpouecc (J)opMHpoBaHHa noKpoBHoro KOMnneKca b OHToreHe3e ocraeTCfl jxo Komja He 
H3yneHHbiM. TeM He MeHee HMeiomneca pa3po3HeHHbie CBe^eHHfl no3BOJi5noT npejjnojiaraTb, 
hto noKpoBHbiH KOMnneKC c})opMHpyeTC5i eme Ha 3aBepmaiomeH CTajurn MopcJ)oreHe3a h 
b najibHenineM cymecTBeHHbix H3MeHeHHH He npeiepneBaeT. Tax, y axaHTopa P. magnus 
oOmaa ranmHHa KOMnjieKca cocTaBJiaeT 30—40 hm (Hhkhuihh, KpacHomeKOB, 1990), 
y no3HHen aKaHTeJuibi A. petrochenkoi — okojio 50 (Hhkhuihh, 1985), y UHCTaxaHTOB 
P. strumosoides 50—80 (Hhkhuihh, 1986) h P. magnus — 50—100 hm (Hhkhuihh h jxp., 
1994). Y B3pocjibix reubMHHTOB ero pa3Mepbi KOJieGjnoTca b Tex ace npejiejiax. 3to 
no3BOJiaeT npejmojioxcHTb, hto ajjanTauHfl cxpeOHen k ycjiOBHAM xch3hh b pa3Hbix xo3«eBax 
h k hx CMeHe ocymecTBjiaeTca He b pe3yjibTaTe MopcJjojiorHHecKon nepecTpoHKH noKpoBOB, 
a nyTeM cMeHbi cfiopM niHKOKajiHKca (Hhkhuihh, KpacHomexoB, 1990). 

nonepeHHO-BOJiOKHHCTbiH cjioh. TepMHH BnepBbie Hcnojib30BaH EapaOaiuo- 
boh (1965). B 3ana^HOH jiHTepaType yTBepjjHJiocb Ha3BaHHe «nojiocaTbiH cjioh» (striped 
layer, Streifenzone). TeM caMbiM nojjHepKHBaeTca ero HCHepneHHOCTb b pannajibHOM 
HanpaBjieHHH, BHjjHMaa b cbctobom MHKpocKone h Bbi3BaHHaa HajiHHHeM b hcm mhotohhc- 
jieHHbix KaHajiOB. npoTaxceHHocTb 3 thx KaHaiiOB h onpe^ejiaeT TOJimHHy onncbiBaeMoro 
cjioh, KOTopaa BapbHpyeT ot 1—4 mkm y HeoexHHopHHxnn jx o 6—10 — y ojiHraxaHTo- 
pHHXHH, nOJIHMOpcJ)HJl HJIH Cf)HJIJIHKOJIHJl (BorOHBJieHCKHH, HBaHOBa, 1978). 

TepMHHbl «KaHaJIbI» HJIH «nOpbI-KaHaJIbI» HCnOJIb3yiOTC5I OoJIbUIHHCTBOM aBTOpOB, 
xoth, CTporo roBopa, ohh TaxoBbiMH He hbjihiotch, a npencTaBjunoT co6oh HHBarnHauHH 
noBepxHOCTHOH uHTonjia3MaTHHecKOH MeM6paHbi. Mopc|)OJiorHHecKHe ocoOchhocth onn- 
cbiBaeMbix CTpyKTyp tohho OTpaxcaioT TepMHH «KpnnTbi» (Byram, Fisher, 1973; Tara- 
schewski, 1989a, 19896), ojmaKO pacnpocTpaHeHHH stot TepMHH noxa He nojiynmi. HaM 
npejjCTaBjifleTCH uejiecoo6pa3HbiM noKa npnxiepxcHBaTbCfl HaHOojiee pacnpocTpaHeHHOH 
TepMHHOJiorHH bo H36excaHHe nyTaHHUbi. 

Mopc|)OJiorHH xaHajiOB jjocTaTOHHO oxiHOTHnHa y pa3Hbix bhjjob, ho hmciotch hckoto- 
pbie pa3JiHHHH Mexcjiy KaHanaMH MeTacoMbi h npecoMbi. B oOjiacTH MeTacoMbi KaHajibi 
HMeioT aMnyjiOBHAHyio (J)opMy c pacinnpeHHOH 6a3ajibHOH nacTbio. Bo MHornx cjiynanx 
HaOmojiaeTCH BeTBjieHHe KaHajiOB. BnponeM, y HeojjHOKpaTHO H3yneHHbix bhjjob CBejjeHHfl 
pa3Hbix aBTopoB no 3TOMy c})aKTy MoryT 6biTb npHMO npoTHBonojioxcHbiMH, HanpHMep y 
E. gadi, P. minutus hjih M. moniliformis. npexmojiaraeTca, hto TaKHe pa3JiHHHH MoryT 
6bITb CBH3aHbI C pa3JIHHHbIM <J)H3HOJIOrHHeCKHM COCTOHHHCM HCCJieflOBaHHblX HepBCH 

(Graeber, Storch, 1978). 

flnaMeTp ycTbeB KaHajiOB BapbHpyeT b xiOBOJibHO innpoKHx npejiejiax: y Pomphorhyn- 
chus laevis — okojio 15 hm (Stranack e. a., 1966), y M. hirudinaceus — okojio 30 (Diaz 
Cosin, 1972), y M. moniliformis — 12—42 (Byram, Fisher, 1973), y A. ranae — okojio 
50, y E. gadi — ot 40—50 (Graeber, Storch, 1978) — jio 60—70 (Lange, 1970), y 
A. lucii — 20 hm (Graeber, Storch, 1978). B pajje cjiynaeB jjnaMeTp nop H3MepHTb He 
yjjaeTCfl BBHjjy hx Majibix pa3MepoB hjih xce H3-3a MaTepnajia, 3anojimnomero hx npocBeTbi 
(Graeber, Storch, 1978). no HauiHM CBejjeHHHM, y uncTaxaHTOB P. strumosoides jinaMeTp 
nop cocTaBjiaeT 12—18 hm, ojmaxo HexoTopbie nopbi pacmnpeHbi jx o 47 hm (Hhkhuihh, 
1986). Y UHCTaKaHTOB P. magnus jjnaMeTp nop He npeBbimaeT 60 hm (Hhkhuihh h Jip., 
1994), a y no 3 jmeH aKaHTejuibi A. petrochenkoi HexoTopbie nopbi pacmnpeHbi no 90 hm 
(Hhkhuihh, 1985). Pa 3 Mep nop HMeeT npHHUHnnajibHoe 3HaneHne, nocKOJibKy CHCTeMa 
KaHajiOB paccMaTpHBaeTca Kax MexaHH3M yBejinneHna njiomazm copOunoHHOH noBepx- 
hocth. y M. moniliformis noKa3aHO 44-KpaTHoe yBejiHHeHne noBepxHOCTH (Byram, Fisher, 
1973). OflHaKO TpaeOep h UlTopx CHHTaioT sto 3HaneHne oinnOoHHbiM; no hx pacneTaM, 
yBejiHHeHHe y 3Toro BHna He npeBbimaeT 27-KpaTHoro. fljia A. lucii h P. minutus, y 
KOTopbix KaHajibi TaKxce He BeTBATca (Graeber, Storch, 1978), pacneTHoe yBejiHHeHHe 
unomajjH noBepxHOCTH cocTaBjiaeT cootbctctbchho 20 h 29 KpaT, a jxnn E. gadi c CHJibHo 
BeTBHmHMHca KaHajiaMH sto 3HaneHne nocraraeT 62 KpaT (Graeber, Storch, 1978). 
flnaMeTp nop 3aBHCHT He TOJibKO ot TaKCOHOMnnecKoro nojioxceHHfl nccjienyeMoro 
CKpeOHH, ho h (bo3moxcho, b ropa3jio Gojibmen CTeneHH) ot ero c|)H3HOJiorHHecKoro 
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COCTOHHHH HAH CTaflHH pa3BHTHH. Ilo HailiHM AaHHbIM, y pa3BHBaK)mHXCH aKaHTeJIJI 
Filicollis anatis koahhcctbo nop Aaxce BH3yajibHO 3HaHHTejibHO npeBbiuiaeT TaKOBoe y 
B3pocjibix renbMHHTOB, a hx flnaMeTp AOCTnraeT 90 hm, hto CBH3aHO c aKTHBHocTbio 
KaHanoB, nepe3 KOTopbie nponcxoAHT cexpeunn MaTepnana Kancyjibi. Ilocjie 3aBepmeHHH 
cexpeunn flnaMeip nop He npeBbiuiaeT 30 hm (Nikishin, 1992). IlpHBeneHHbiH npuMep 
Taxxce CBn^eTejibCTByeT o nonncJiyHKUHOHanbHocTH xaHanoB, c})yHKUHH KOTopbix mchhiotch 
B 3aBHCHMOCTH OT CTaflHH pa3BHTHH CXpe6HH. 

Ha OojibuieM cBoeM npoTHxceHHH xaHanbi oxpyxceHbi nnoTHbiM MaTepnanoM (HHTpa- 
CHMnjiacTHoe ynnoTHeHne — Bejibui, IIlTopx, 1976, xopTHxanbHbiH MaTpnxc — Eo6poB- 
ckhx, 1993; ocMHOcjDHjibHbiH MaTepnan — Hhkhuihh h Ap., 1994), ocTanbHan nacTb caoh 
3anojiHeHa Menxo3epHHCTon unTonna3Mon c He6ojibuiHM xonnHecTBOM BxniOHeHHH. Hh- 
TepecHaa ocoOeHHOCTb BbiHBneHa b CTpoeHHH stoto caoh y E. gadi (Lange, 1970; 
Eo6pobckhx, 1992). Y npeACTaBHTenen stoto BH^a xopTHxanbHbiH MaipnKC 3anonHneT He 
bck) flHCTajibHyio nacTb nonocaToro caoh. Boxpyr xaHanoB BbiHBnneTCH y3KHH caoh 6ojiee 
CBeTJion UHTonjia3Mbi. TaKHM o6pa30M, xaxcAbin TeryMeHTanbHbin xaHan haxoahtch b 
CBoeo6pa3HOM «oipocTKe» rnyOxcenexcamen UHTonna3Mbi. BHHMaTenbHoe H3yneHne nn- 
mocTpaunn b paOoTax Apyrnx aBTopoB no3BonneT npennonaraTb Hannnne cxoahmx 
ocoOeHHOCTen h y HexoTopbix Apyrnx bhaob. 

Y cxpeOHen M. moniliformis b nonepeHHO-BOJioKHHCTOM c/ioe onncaHa «TepMHHanb- 
Ha h nayTHHa», o6pa30BaHHan KOMnaxTHO pacnonoxceHHbiMH cjmnaMeHTaMH, KOTopbie 
npe^CTaBjiHioT co6oh uenonxH nnoTHoro MaTepnana b bhac Menxnx OycnHox hjih ahckob 
(Byram, Fisher, 1973). Ilo MHeHHio sthx aBTopoB, Taxan CTpyxTypa noBepxHOCTHon nacTH 
TeryMeHTa cxoAHa c «TepMHHanbHon nayTHHOH» MHornx TnnnnHbix snnTennanbHbix 
KjieTOK n BbinojiH^eT CTa6njiH3HpyiomyK) cjiyHKUHK), npoTHBonencTBya MexaHnnecxoMy 
B03nencTBHK) Ha stot cjioh. AHanornnHan cJmnaMeHTHaH ceTb OTMeneHa y cpeAHnx 
axaHTenn P. minutus (Butterworth, 1969) n F. anatis (Harnn HeonyOnnxoBaHHbie AaHHbie), 
OAHaxo y no3AHen axaHTennbi A. petrochenkoi oh He BbiHBneH (Hhkhuihh, 1985). 3to 
pa3JiHHne TpynHO HHTepnpeTnpoBaTb BBnny HenocTaTKa naHHbix, OAHaxo, Ha Ham B3rnHA, 
OHO CKOpee MOXCeT 6bITb CBH3aHO C OCo6eHHOCT5IMH SKOJIOrnn HJIH 4)H3HOAOrHH HCCJienO- 
BaHHbix nepBen, HexcejiH hbahctch bhaoboh hx xapaxTepncTHKon. Heo6xoAHMO noAnepx- 
HyTb, HTO JIHHHHKH, y KOTOpbIX OTMeHeHA «TepMHHaJIbHa5I nayTHHa», BbipamHBaAHCb B 
ycnoBHnx SKcnepnMeHTa, a axaHTennbi A. petrochenkoi 6biJin H3BJieneHbi H3 cnoHTaHHO 
HHBa3npoBaHHbix paHKOB. B aio6om cnynae nonepeHHO-BonoxHHCTbin caoh TeryMeHTa 
UHCTaxaHTOB no cbohm ochobhmm ynbTpacTpyKTypHbiM xapaKTepncTHKaM He OTnnnaeTCH 
ot TaxoBoro y B3pocAbix CKpe6Hen. 

Be3HKyA«pHbiH caoh. TepMHH BBeneH EarrepBopT (Butterworth, 1969). PaHee 
3tot caoh paccMaTpHBanca xax BHyTpeHHHH nacTb nonepenHo-BOAOKHHCToro caoh (Byram, 
Fisher, 1973) hah xax AHCTanbHan nacTb rnyGxcenexcamero bohaohho-boaokhhctofo caoh. 
OAHaxo b OTAHHne ot nocAeAHero b hcm OTcyTCTByioT BonoxHa, opneHTnpoBaHHbie 
napanneAbHo noBepxHocTH Tena, ho hmciotch opraHeAAbi (no AaHHbiM pa3Hbix aBTopoB: 
MHTOXOHApHH, SAeMeHTbl 3HAOnAa3MaTHHeCKOTO peTHKyAyMa, AH30C0MbI, pn60C0Mbl) H 
BKAIOHeHHH (Be3HKyAbI pa3AHHHOH MOp^OAOrHH, AHnHAHbie KanAH), HTO H HBHAOCb 
ocHOBaHneM aah BbiAeneHHH stoto ynacTxa TeryMeHTa b caMOCTOHTenbHbin caoh (Nicholas, 
Mercer, 1965; Hammond, 1967; Graeber, Storch, 1978). B ero HapyxcHon nacTH 3axaH- 
HHBaiOTCH xaHanbi, nepecexaiomne nonepeHHO-BonoxHHCTbin caoh TeryMeHTa. LJenecoo6- 
pa3HOCTb BbiAeneHHH Be3HxyAHpHoro caoh noAnepxHBaeTCH He toabko ero otahhhoh ot 
coceAHHx CAoeB Mopc^onornen, ho h ero oneBHAHbiM 3HaneHneM b MeTa6oAH3Me cxpe6Hen. 
B noAb3y 3Toro CBHAeTenbCTByiOT HHTepecHbie pe3ynbTaTbi nccnenoBaHHH cxpe6Hen 
M. moniliformis. EoAbmoe koahhcctbo MeM6paHHbix ny3bipbxoB b stom cnoe Ha ocHOBa- 
HHH nOAOXCHTeAbHbIX TeCTOB Ha KHCnyiO $OC$aTa3y HAeHTH(})HUHpOBaHbI xax AH30C0MbI 
(Byram, Fisher, 1973). ABTopaMH BbiAeAeHbi nHTb TnnoB AH30C0M, H3 KOTopbix neTbipe 
o6HapyXCHBaiOTCH B Be3HKyAHpHOM CAOe. no HX MHeHHK), AH30C0MbI 3TOTO CAOH CAHBaiOTCH 
C nHH0UHT03HbIMH ny3bipbKaMH H TBKHM o6pa30M o6eCneHHBaK)T yTHAH3aUHK) HX COAep- 
xcHMoro. Taxxce noAyneHbi AaHHbie, CBHAeTeAbCTByiomHe o MnrpauHH Be3HxyA caoh b 
pacmnpeHHbie oxoHHaHHH xaHanoB nonepeHHO-BonoxHHCToro OTAena (Hhkhuihh h Ap., 
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1994). OyHKUHOHajibHoe 3HaneHHe stofo npouecca ocTaeTca HeacHbiM: jih6o oh aBJiaeTca 
Mopcf)OjiorHHecKHM BbipaxeHHeM ceKpeuHH MaTepnajia rjiHKOKajiHKca, jih6o OTpaxcaeT 
npouecc 3KCKpeuHH npojtyKTOB MeTa6ojiH3Ma.. 

BoHJiOHHO-BOJiOKHHCTbiH cjioh. Ha3BaHHe jjaHO MenepoM (Meyer, 1933 — 
Filzfaserschichte). B HacToamee BpeMa b 3apy6excHOH JiHTepaType name Hcnojib3yeTca 
TepMHH «BOHJiOHHbiH cjioh» (felt layer). 3 tot cjioh He HMeeT MopcjDOJiorHHecKH ocf)opM- 
jieHHbix rpaHHu, ojmaKO Jienco jtH^epeHUHpyeTca no HMeiomHMca b hcm MHoroHHCJieH- 
hhm BOJiOKHaM, pacnojioxceHHbiM b njiocKOCTH, napajuiejibHOH noBepxHOCTH Tejia HepBeii. 
OpneHTauHa bojiokoh, hx kojihhcctbo h pa3Mepbi pa3JiHHHbi y npejtcTaBHTejieH pa3Hbix 
CHCTeMaTHHecKHX rpynn h MoryT ninpoKO BapbHpoBaTb jiaxce b npejjejiax ojjHoro ceMeii- 
CTBa. EoroaBJieHCKHH h HBaHOBa (1978) OTMenaiOT, hto HaH6ojiee npocTO bohjiohho-bo- 
jioKHHCTbiH cjioh TeryMeHTa opraHH30BaH y npe^CTaBHTejien ceM. Neoechinorhynchidae, y 
KOTopbix KOJibueBbie h npojiojibHbie BOJiOKHa 6ojiee hjih MeHee paBHOMepHO pacnpejiejieHbi 
no BceMy cjioio (hto no^TBepacjiaeTca pe3yjibTaTaMH 3jieKTpoHHO-MHKpocKonHnecKHX 
HccjiejiOBaHHH — Beermann e. a., 1974), hmciot MeHbuiHe, neM y npejiCTaBHTejieH jipyrax 
ceMeHCTB, pa3Mepbi h cjia6ee OKpamHBaiOTca rncTOXHMHHecKHMH KpacHTejiaMH. Y mhohix 
3XHHOpHHXHfl 3TH BOJiOKHa HMeiOT OoJIbUJHH JJHaMeTp H OC}}OpMJieHbI B rpynnbl HJIH CJIOH, 
KOJiHHecTBO KOTopbix BapbHpyeT y pa3Hbix bhjjob ot 3 zto 6. y npejtCTaBHTejieH jtpyrnx 
ceMeiicTB (Polymorphidae, Pomphorhynchidae, Filicoliidae, Rhadinorhynchidae h Oliga- 
canthorhynchidae) npojtojibHbie h KOJibueBbie BOJiOKHa opraHH30BaHbi b BHjje hctko 
ocfiopMJieHHbix nepejtyiomHxca rpynn. 

K coxcajieHHio, Jinuib b HeKOTopbix pa6oTax, BbinojiHeHHbix c npHMeHeHHeM 3JieKT- 
pOHHOH MHKpOCKOnHH, HMeiOTCa CBejjeHHa O paCnOJIOXCeHHH H MOpcf)OJIOrHH BOJIOKOH 
BOHJiOHHoro cjioa. TaK, y E. gadi BOJiOKHa opraHH30BaHbi b 3 cjioa, Kpaimne H3 KOTopbix 
HMeiOT npojtojibHyio opneHTauHio, a ueHTpajibHbiH — nonepenHyio (EoOpoBCKHx, 1992). 
Y uncTaxaHTOB P. strumosoides h P. magnus moxcho BbwejiHTb 5 cjioeB, b KOTopbix 
BOJiOKHa pa3JiHHaiOTca no opneHTaunn h pa3MepaM (Hhkhuihh, 1986; Hhkhuihh h jjp., 
1994). 3jieMeHTbi KpaiiHHX h ueHTpajibHoro cjioeB opHeHTHpoBaHbi b npojtojibHOM HanpaB- 
jieHHH h HMeiOT b jmaMeTpe 0.15—0.2 mkm, BOJiOKHa 2 jtpyrax cjioeB opneHTHpoBaHbi b 
nonepeHHOM HanpaBJieHHH h hmciot b jtnaMeTpe 0.25—0.35 mkm. Kaxcjjoe bojiokho HMeeT 

BHfl TOJICTOCTeHHOH He3aMKHyTOH TpyOKH, CTCHKa KOTOpOH 06pa30BaHa Cf)HJiaMeHTaMH 
40-50 HM TOJILUHHbl. 

CxojtHoe CTpoeHHe hmciot BOJiOKHa BOHJiOHHoro cjioa y CKpeOHeii Jtpyrax bhjjob, npn 
3tom hx juiaMeTp MOxceT 6biTb hjih npHMepHO tbkhm ace (0.16—0.39 mkm y E. gadi — 
Lange, 1970) hjih xce HeMHoro MeHbuiHM (0.06—0.12 mkm y M. moniliformis — Byram, 
Fisher, 1973). Bo Bcex cjiynaax, ojmaKO, OTMenaeTca cjioxcHaa CTpyKTypa bojiokoh, 
o6pa30BaHHbix 6ojiee tohkhmh cJ)HjiaMeHTaMH. ripoTaxceHHOCTb Kaxcjtoro BOJiOKHa Ha 
yjibTpaTOHKHx cpe3ax b OojibiiiHHCTBe cjiynaeB H3MepHTb He yaaerca. 

B nocjiejmee BpeMa noaBjiaiOTca CBejieHHa o 6ojiee cjioxchoh opraHH3auHH $H 6 po 3 Hbix 
KOMnoHeHTOB b otom cjioe. Y E. gadi 3jiecb oOHapyxceHbi Tpn THna c})H6po3Hbix CTpyKTyp 
(Bo6poBCKHX, 1992): MHKpocJ)H6pHJuibi b AnaMeTpe 50 hm, sjieKTpoHHomiOTHbie ({)h6phji- 
jibi — 0.26 h 1.18 mkm AJiHHbi h BOJiOKHa (aHajiorHHHbie BbimeynoMaHyTbiM) ao 4.8 mkm 
MaKCHMajibHOH juiHHbi h b jmaMeTpe 0.24 — 0.36 mkm. IlocjiejiHHe o6pa30BaHbi 3JieKTpoH- 
HonjiOTHbiM MaTepnajiOM, b tojiiuhhc KOToporo BbiaBJiaioTca ot 3 ao 11 y3KHX CBeTJibix 
npoflOJibHbix KaHajia; npn stom TOJiuiHHa «CTeHOK» bojiokoh cocTaBjiaeT 60 hm. 

KpoMe bojiokoh b stom cjioe oOHapyxcHBaeTca jiOBOjibHO OoraTbiH Ha6op opraHejui h 
BKjnoneHHH, b onpejjejieHHOH CTeneHH BapbnpyiomHH y pa3Hbix bhaob. IIomhmo mhtoxoh- 
jtpHH h pa3HOo6pa3Hbix Be3HKyji, xapaKTepHbix jyia noHTH Bcex H3yneHHbix bhaob, 3jtecb 
OTMenaiOTca: y M. moniliformis , no ojihhm CBejteHHaM — KanjiH jmnHjjOB, nacTHUbi 
niHKoreHa h jiH30COMbi (Byram, Fisher, 1973), no jtpyrHM — 3JieMeHTbi nnajucoH 3Hjto- 
njia3MaTHnecKOH ceTH (3C), KOMnjieKC rojibjtxcn, jinnH^bi h rjiHKoreH (Nicholas, Mercer, 
1965); y P. laevis — niajucaa 3C (Stranack e. a., 1966); y A. ranae — KOMnjieKC rojibjjxcH 
h npeOTOJioxcHTejibHO pnOocoMbi h nacTHUbi rjiHKoreHa (Hammond, 1967); y M. hirudi- 
naceus — jiH30COMbi h rjia^Kaa 3C (Diaz Cosin, 1972); y no3jmeH aKaHTejuibi A. petro- 
chenkoi — mhtoxohjjphh, nojincoMbi, KOMnjieKCbi fojibjtxcH, jinnH^bi, rpaHyjibi, cxojtHbie 
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c BbiflBjifleMbiMH b KOMnjieKce Tojib^xH, h cJ)H6pHjuiapHbie Tejibua (Hhkhujhh, 
1985). Y P. minutus THnHHHaa rpaHyjuipHafl 3C He BbiaBJieHa, ho aBTopbi flonycxaiOT 
HajiHHHe rjiajucon 3C (Crompton, Lee, 1965). Y pa3BHBaiomHxc5i jihhhhok stoto BHjta 
Hapajty c jmnHjtHbiMH xanjiaMH h nacTHuaMH rjiHKoreHa b bohjiohho-bojiokhhctom cnoe 
BecbMa MHoroHHCJieHHbi mhtoxoh^phh, ajieMeHTbi KOMnjieKca Tojib^xcH h 3C (Butter- 
worth, 1969), KOTopbie, no mhchhio aBTopa, npHHHMaiOT ynacTHe b cHHTe3e MaTepwajia 
c})h6phjui He TOJibKO b 3tom, ho h b jtpyrnx cjiohx TeryMeHTa. CTOJib uiHpoKoe h Hepe^KO 
npoTHBopenHBoe pa3Hoo6pa3He BbiaBjiaeMbix cyOicneTOHHbix sjieMeHTOB moxcho 6buio 6bi 
o6T>HCHHTb pa3jiHHHHMH b MeTOflHKax no^roTOBKH npenapaTOB. O^HaKO 6ojiee cy- 
utecTBeHHOH npHHHHOH 3Toro pacxoxfleHHH, Ha Ham B3rcum, abjuiiotcji TpyjjHOCTH b 
HHTepnpeTauHH sjieKTpoHorpaMM He TOJibKO H3-3a oOhjihji h njiOTHoro pacnojioxceHHfl 
BOJIOKOH, HO H BCJieflCTBHe Heo6bIHHOTO BHfla HeKOTOpbIX OpraHOHAOB. Tax, HMeiOTCfl 
CBe^eHHa O «HeTHnHHHOH» OpraHH3aUHH MHTOXOHJtpHH, BbIHBJiaeMbIX B TeryMeHTe HeKO¬ 
TOpbIX B3pocjibix aKaHTonec})ajiOB (Nicholas, Mercer, 1965). Bo6pobckhx (1992) BOo6me 
no^BepraeT comhchhio CBejteHHH o HajiHHHH mhtoxohjjphh b TerMyHTe cxpeOHeH h 
CHHTaeT, hto npHHHMaeMbie 3a hhx o6pa30BaHH5i abjuuotcji cxopee nojiHMeMOpaHHbiMH 
TejibuaMH, HexcejiH mhtoxoh^phhmh. IIo HauiHM jtaHHbiM, mhtoxohjjphh Heo6biHHoro 
CTpoeHHH, HMeiomwe xopoTKHe HeMHoronHCjieHHbie KpwcTbi, npo3panHbiH MaTpHKC 
h HanoMHHaiomHe ny3bipbKH, HaOjuojtajiHCb y no3jmeH axaHTejuibi A. petrochenkoi 
(HHKHmHH, 1985). He hckjhohcho, hto h jtpyrne opraHOHjjbi hmciot Heo6biHHyio 
CTpyKTypy. 

Heo6biHHaa (JiopMa mhtoxoh^phh jtajia ocHOBaHHe npejjnojiaraTb B03M0xcH0CTb hx 
^ ereHepauHH y B3pocjibix cxpe6HeH (Nicholas, Mercer, 1965). Abtoph OTMenaiOT, hto 
mhtoxoh^phh jiynme pa3BHTbi y He3pe/ibix nepBen. llo hx mhchhio, npHHHHOH yrHeTeHHoro 
C0CT05IHH5I MHTOXOHflpHH MOXCeT 6bITb TO, HTO CKpe6HH JIBJIfllOTCfl (JiaKyjIbTaTHBHblMH 

aHaspo6aMH (Laurie, 1957, 1959, uht. no: Nicholas, Mercer, 1965). Ha npHMepe 
P. minutus 6buio noxa3aHO, hto b otjihhhc ot mc/ikhx c HeMHoroHHCJieHHbiMH kopotkhmh 
xpHCTaMH mhtoxoh^phh B3pocjibix HepBen (Cormpton, Lee, 1965) mhtoxoh^phh pa3BH- 
BaiomHxca axaHTejui 3HanHTeJibHO xpynHee h hmciot xoporno pa3BHTyio CHCTeMy kphct 
(Butterworth, 1969). EarrepBopT o6T>5iCH5ieT sto tcm, hto axaHTejuibi b npoMexcyTOHHOM 
X03HHHe HaXOfl5ITC5I B OKpyXCeHHH 6oraTOH KHCJIOpOflOM reMOJIHM(})bI H, TaKHM o6pa30M, 
HMeioT, cxopee Bcero, aspoOHbin nyTb MeTa6ojiH3Ma, b otjihhhc ot aHaspoOHoro, cbohct- 
BeHHOrO B3pOCJIbIM HepBHM. 

rHCTOXHMHHeCKH B BOHJIOHHO-BOJIOKHHCTOM H B 0 C 06 eHH 0 CTH B rjiyOxceJieXCameM 
pajtHajibHO-BOJiOKHHCTOM cjiohx onpejtejunoTCfl 3HaHHTejibHbie KOJinnecTBa mHKoreHa (Cromp¬ 
ton, 1963), OJtHaKO 3JieKTpOHHO-MHKpOCKOnHHeCKH 3TOT (J)aKT nOflTBepXCJteH TOJibKO y 
M. moniliformis (Byram, Fisher, 1973), P. minutus (Crompton, Lee, 1965) h E. gadi 
(Lange, 1970). H3 bcctho, hto mHKoreH «jtnHTejibHoro xpaHeHHa» OTKjiajtbiBaeTca b BHjte 
a-nacTHU 150—200 hm b jjHaMeTpe, jierxo perHCTpnpyeMbix npH ncnojib30BaHHH ctbh- 
JiapTHblX MeTOJtHK SJieKTpOHHOH MHKpOCKOnHH (Faiiep, 1974). TjIHKOreH 3TOH MOJtH(J)HKa- 
uhh oOHapyxceH b caMbix pa3Hbix opraHax rejibMHHTOB, HanpHMep y uecTOjt b napeHXHMHbix 
KJieTKax (Lumsden, 1965; HHKHmHH, 1983). S-nacTHUbi rjiHKoreHa 20 — 40 hm b jmaMeTpe 
npejtHa3HaneHbi jyia «onepaTHBHoro ncnojib30BaHHH» h y napa3HTHnecKHx njiocKHx nepBen 
nacTO oOHapyxcHBaioTca b MbimenHbix KJieTKax (Lumsden, 1965), ojmaKO hx hjjchthcJih- 
KauHJi Ha 3JieKTpoHorpaMMax 3aTpyjmeHa BBHjjy hx BHenmeH cxoxcecTH c pnOocoMaMH, 
ho B03MOXCHa nocjie jtonojiHHTejibHoro nojjKpaiiiHBaHHJi cpe30B cojuimh CBHHua (ranep, 
1974). no-BHjjHMOMy, HMeHHO 5-nacTHUbi rjiHKoreHa HaOjiiojtajiH EnpaM h Onrnep, 
nocKOJibKy pa3Mepw sthx nacTHu, no hx jtaHHbiM, cocTaBjiajiH 20—25 hm b jmaMeTpe. 
JIaHre c yBepeHHOCTbio yxa3biBaeT Ha HajiHHHe S-nacTHu rjiHKoreHa b TeryMeHTe E. gadi 
(Lange, 1970), a EoOpobckhx (1992) jtonycxaeT Taxyio B03MOxcHOCTb. y-nacTHUbi tjihko- 
reHa BBHjjy hx Majibix pa3MepoB (3—4 hm b jjnaMeTpe) oObiHHbiMH 3JieKTpoHHO-MHKpo- 
CKOnHHeCKHMH MCTOJtHKaMH He BblflBJIJUOTCfl. JJjVl TOHHOrO OnpejteJieHHH, B KaKHX cJiopMax 
h xaKHx KOJiHHecTBax npoHcxojtHT OTjioxceHHe rjiHKoreHa b TeryMeHTe cxpeOHeH, Heo6- 
xojtHMbi cneuHajibHbie uHTOXHMHHecKHe HccjiejjOBaHHJi; HMeiomHeca xce jtaHHbie no3BOJia- 
k)t jiHmb yTBepxcjtaTb, hto y H3yneHHbix CKpe6Hen rjiHKoreH b cJiopMe a-nacTHu He 
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Heo6xoflHMo HMeTb b BHfly B03M0)KH0CTb noTepH nacTH rjiHKoreHa b HCCjie^yeMbix 
o6pa3uax npn hx nojtroTOBKe k HCCJiejtOBaHHio (Lange, 1970). 

Pa^Ha/ibHO-BOJiOKHHCTbiH cjioh. TepMHH npejuioxceH MenepoM (Radiarfibril- 
lenschicht) (Meyer, 1933). B HacTonmee BpeMH name Hcnojib3yeTCH Ha3BaHHe «pajmajib- 
HbiH cjioh» (radial layer). Flo cpaBHeHHK) c jtpyrHMH OTjtejiaMH TeryMeHTa stot cjioh 
HanOonee tojictmh h OTJiHnaeTCH HaHOojibiHHM pa3HOo6pa3HeM h kojihhcctbom cyOxne- 
TOHHbix CTpyKTyp. BecbMa xapaKTepHbi juih Hero MHoroHHCJieHHbie BOJiOKHa, nepecexaK)- 
mne ero b HanpaBjieHHH, nepneHjtHKyjinpHOM noBepxHOCTH Tejia. OcHOBaHHH bojiokoh 
CBH3aHbi c BHyTpeHHeH UHTonjia3MaTHHecKOH MeMOpaHOH TeryMeHTa, BepuiHHbi — c 
nOKpOBHbIM KOMnjieKCOM (BorOHBJieHCKHH, HBaHOBa, 1978). no CBOHM THCTOXHMHHeCKHM 
XapaKTepHCTHKaM BOJiOKHa pajtHajIbHO-BOJIOKHHCTOTO CJIOH CXOflHbl C BOJIOKHaMH BOHJIOH- 
HO-BOJIOKHHCTOrO CJIOH (EOTOHBJieHCKHH, HBaHOBa, 1978), OJJHaKO CTpOeHHe H pa3MepbI 
hx pa3JiHHaiOTCH y pa3Hbix bhtob. y M. moniliformis sth BOJiOKHa hmciot b jmaMeTpe 
0.71 mkm h o6pa30BaHbi njiOTHO pacnojioxceHHbiMH napajuiejibHbiMH ^HJiaMeHTaMH 3 hm 
TOJimHHbi (Byram, Fisher, 1973). CxojtHbiM o6pa30M ohh ycTpoeHbi y E. gadi , ho jjnaMeTp 
hx MeHbrne h He npeBbimaeT 0.51 mkm (EoOpobckhx, 1992). Y P. strumosoides hx jjnaMeTp 
BapbHpyeT b npejtejiax 0.1—0.25 mkm (Hhkhluhh, 1986). Y P. laevis BOJiOKHa stoto cjioh 

B OTJIHHHe OT HMeiOIUHXCH B BOHJIOHHO-BOJIOKHHCTOM CJIOe OKpyXCeHbl SJieMeHTaMH 3C 

(Stranack e. a., 1966). Y HeKOTopbix bhjiob ocHOBaHHH pajtnajibHbix bojiokoh hmciot bha 
«npHjieo6pa3Hbix nynKOB» (EapaOamoBa, 1965). Hmciotch cBejieHHH o BeTBJieHHH sthx 
bojiokoh (Gupta, Lata, 1967; Hammond, 1967). 

XapaKTepHOH ocoOeHHOCTbio pajtnajibHO-BOJiOKHHCToro cjioh HBjineTCH TaKxce HajiHHHe 
b HeM CHCTeMbi jiaKyH. Ha 3JieKTpOHorpaMMax ohh npejiCTaBjinioT co6oh ynacTKH mcjiko- 
3epHHCTOH uHTonjia3Mbi, b KOTopoil MoryT pacnojiaraTbCH njipa hjih hx cfiparMeHTbi, a Taxxce 
BKJHoneHHH b BHjie jiHnnjiHbix Kanejib, MyjibTHBe3HKyjinpHbix Tejieu h CKonjieHHH ny3bipb- 
kob (Hammond, 1967). OeHKH jiaxyH Mopc{)OJiorHHecKH He ocJiopMjieHbi, ojmaxo Bjiojib 
HX rpaHHU HepejIKO HaOjIIOflaiOTCH CKOnjieHHH ({)H6pHJIJI5ipHbIX SJieMeHTOB (Eo6pobckhx, 
1992) HJIH MHTOXOHJipHH H pa3JIHHHbIX BKJIIOHeHHH (HhKHIIIHH, 1986). B03MOXCHO, HMeHHO 
oGHapyxceHHe norpaHHHHbix sjieMeHTOB npHBejio k onncaHHio JiaxyH xax «TOHKOCTeHHbix» 
KaHajioB (Crompton, Lee, 1965); no3jmee sto MHeHHe He nojiTBepjiHJiocb. FnraHTCKHe 
jiaxyHbi, jinmeHHbie njiep, oOHapyxceHbi b6jih3h BHyTpeHHeH UHTonjia3MaTHnecKOH MeM6- 
paHbi TeryMeHTa E. gadi (BoOpoBCKHX, 1992). Ot oxpyxcaiomeH uHTonjia3Mbi 3th jiaxyHbi 
OTJieJieHbl TOJICTbIMH BOJIOKHaMH, CXOflHblMH C pajJHaJIbHblMH. 

fljtpa, xax h jiaxyHbi, pacnojiaraiOTCH npeHMymecTBeHHO bo BHyTpeHHeH nojiOBHHe 
pajiHajibHO-BOJiOKHHCToro cjioh. Kojihhcctbo, pacnpejteJieHHe h MHKpoMopc{)OJiorHH Hjtep 
TeryMeHTa xopomo H3BecTHbi h nojtpoOHO npoaHajiH3HpoBaHbi b MOHorpacfiHH BoronBjieH- 
CKoro h HBaHOBOH (1978), ojmaKO hx yjibTpacTpyKTypa H3yneHa jinuib HecKOJibKHX bhaob. 
y M. moniliformis ohh flocraraiOT b pa3Mepe 50 mkm h 6ojiee, HMeiOT «aMe6oHjmyio» 
c{)opMy h xapaKTepH3yiOTCH 6ojibiHHM kojihhcctbom HjtpbimeK (no 5 —6 Ha ohhom cpe3e). 
Kaxcjtoe $mpbiiuKO HMeeT b jmaMeTpe no 3 mkm h 6ojiee h coctoht H3 tomotchhoh 
(ueHTpajibHon) h rpaHyjinpHOH (nepn^epHnecKon) 30H. fljtepHbin xpOMaTHH b BHjte mcjikhx 
rjibiOoK paBHOMepHO pacnpejtejieH no Been Kapnonjia3Me (Byram, Fisher, 1973). ABTopbi 
nojtnepKHBaiOT, hto y nccjiejtOBaHHoro BHjta kojihhcctbo TeryMeHTajibHbix ajtep nocTOHHHO. 

y E. gadi , HanpoTHB, b TeryMeHTe BbiHBJieHO Oojibiuoe kojihhcctbo Hjtep pa3Hbix c{)opM 
h pa3MepoB, cpejtHHe 3HaneHHH KOTopbix cocTaBjinioT 19x9 mkm (EoOpobckhx, 1992). 
no jjaHHbiM JIaHre (Lange, 1970), jjjih sthx Hjtep xapaKTepHO OTcyTCTBHe Hjtpbimex h 
xpoMaTHHa, ojtHaxo, no jjpyrHM jtaHHbiM, bwhbjihiotch MejiKHe tjimOkh xpoMaTHHa; KpoMe 
TOTO, B HeKOTOpbIX H3 HHX oOHapyXCHBaiOTCH KpHCTaJUIOnOJtoOHbie CTpyKTypbl (Eo6pOBC- 
khx, 1993). y UHCTaxaHTOB P. strumosoides c{)opMa Hjtep TeryMeHTa Taxxce mHpoKO 
BapbHpyeT, ho pa3Mepbi hx MeHbme — 8—9 x 2.7 — 4 mkm (Hhkhluhh, 1986). CrpoeHHe 
HjjpbiiueK h xpoMaTHHa He OTJiHnaeTCH ot onncaHHoro y M. moniliformis. 

Kax yxce OTMenajiocb Bbime, pajtHajibHO-BOJiOKHHCTbin cjioh OTJiHHaeTCH ot jtpyrnx 
ynacTKOB TeryMeHTa o6hjihcm h HanOojibmHM pa3HOo6pa3HeM opraHejui h bkjhohchhh 
(Ta6ji. 2). BoraTbiH Ha6op opraHejui, HajiHHHe Hjtep, a Taxxce pa3BHTan CHCTeMa JiaKyH 
CBHjteTejibCTByiOT b nojib3y BbiBOjta o tom, hto pajmajibHO-BOJiOKHHCTbiH cjioh TeryMeHTa 
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Ta6jiHua 2 

OpraHejiJibi h bkjijohchhh, BbiflBJieHHbie b pajmajibHo-BOJioKHHCTOM cjioe TeryMeHTa 
(flflpa h <J)H6pHJuiflpHbie arceMeHTbi cm. b TeKCTe) 


Table 2. Organelles and inclusions revealed in the radial-fiber layer of tegument 


Bna HCCJieflOBaHHblX 
aKaHTOiiec})ajioB 

OpraHejuibi paawajibHo- 
BOJIOKHMCTOrO CJIOH 

Bkjuohchhh paawajibHo- 

BOJIOKHHCTOro CJIOH 

Moniliformis moniliformis (Ni¬ 
cholas, Mercer, 1965) 

MHTOXOHapHH, KOMIIJieKC To^bAXCH, 
3C, pn6ocoMbi (npejinoji.) 

JlnnHjibi, njioTHbie rpaHyjibi 

Mi moniliformis (Byram, Fi- 

MHTOXOHJtpHH, KOMIIJieKC FoJIbJPKH, 

JlHnnjibi, rjiHKoreH, Be3H- 

sher, 1973) 

JIH30C0MM, rpaHyjiapHaa 3C 

Kyjibi 

Macroacanthorhynchus hirudi- 

MHTOXOHAPHH, JIH30C0MbI, 3C 

TjiHKoreH, Be3HKyjibi 

naceus (Diza Cosin, 1972) 



Echinorhynchus gadi (Lange, 
1970) 

Ei gadi (Eo6pobckhx, 1992) 

Mhtoxohjiphh, pn6ocoMbi 

JlnnHjibi, rjiHKoreH, xpnc- 
Tajuibi 

KpHCTajuibi, MyjibTHMeM6paH- 
Hbie Tejibira 

Pomphorhynchus laevis (Stra- 

Mhtoxohjiphh, 3C 

Be3HKyjibi 

nack et al., 1966) 



Octospinifer macilentus (Beer- 

Mhtoxohjiphh, 3C, pH 60 C 0 MbI 

TjiHKoreH, Be3HKyjibi 

man e. a., 1974) 



Acanthocephalus ranae (Ham¬ 

MHTOXOHJIPHH, KOMIIJieKC IoJIbJIXCH, 

TjiHKoreH (npejmoji.), Be3H- 

mond, 1967) 

Ph6ocomh (npennoji.) 

Kyjibi 

Polymorphus minutus (Cromp¬ 
ton, Lee, 1965) 

Mhtoxohjiphh, rjiaaxaa 3C (npeji- 
noji.) 

TjiHKoreH 

Pi minutus — pa3BHBaiomaaca 
axaHTejuia (Butterworth, 

MHTOXOHJIPHH, KOMIIJieKC IojIbUXCH, 

3C 

JlnnHjibi 

1969) 



Arhythmorhynchus petrochen - 

MHTOXOHAPHH, KOMIIJieKC TojIbJIXCH, 

JlHnHjibi, jiaMejuiapHbie Tejib- 

koi — no3AHHH aicaHTeji- 
jia (Hhkhiiihh, 1985) 

rpaHyjiflpHaa 3C, pH6ocoMbi 

ua, «nojiocTH» c pa3Ho- 
06pa3HbIM COJiepXCHMbIM 

Polymorphus strumosoides — 
UHCTaKaHT (HHKHmHH, 

MHTOXOHJIPHH, KOMIIJieKC TojIbJDKH, 
rpaHyjiapHaa 3C 

Jlnmuibi 

1986) 



Polymorphus magnus — UHCTa- 

Mhtoxohjiphh, ph6ocomh 

» 

KaHT (Hhkhuihh h Jtp., 
1994) 




CBHfleTejibCTByiOT b nojib3y BbiBojra o tom, hto pajmajibHO-BOJiOKHHCTbiH cjioh TeryMeHT; 
aBjiaeTca MeTa6ojiHHecKHM uempoM CKpe6Hen (Crompton, 1963). Xotb cneuwajibHbn 
HCCJie^OBaHHH h He npoBojjHjiocb, ho mojkho npejuiojiaraTb, hto b TeneHwe xcH3HeHHor< 
UHKjia CKpe6HeH Ha6op opraHejiJi b 3tom ynacTKe TeryMeHTa MoaceT HecKOJibKO H3MeHBTb 
ca. y pa3BHBaiomHXca jihhhhok 3jrecb MOiyr npeoSjiajtaTb opraHOH^bi, yHacTByiomwe i 
o6pa30BaHHH cjwGpHJUiapHbix h hhmx komhohchtob TeryMeHTa, Torjra xa k y B3pocjibi: 
cxpe6HeH MOiyr 6biTb jiynuie pa3BHTbi CTpyxTypbi, CBa3aHHbie c MeTa6ojiHHecKHMH npouec 
CaMH, B HaCTHOCTH TpO(j)HHeCXHMH. B03M0XCH0, HMCHHO pa3HbIM B03paCT0M HCCJieflOBaH 
Hbix HepBefi o6i>acHaK)Tca pa3JiHHna b pe3yjibTaTax H3yneHHa cocTaBa pajrnajibHO-BOJiox 
HHCToro h apyrwx ynacTxoB TeryMeHTa, nojiyneHHbix pa3HbiMH aBTopaMH. 

Tpy6oHKOBbiH cjioh. H3HyTpn TeryMeHT orpaHnneH cxjiajrnaTOH UHTonjia3MaTH 
necKOH MeM6paHOH 9.5 hm TOJimHHbi (Byram, Fisher, 1973). HHoraa ee Ha3biBaio' 
6a3ajibHOH MeM6paHOH. Y cxpe6Hen, xax h y mhothx jrpyrnx nepBefi, HanpwMep njiocKH 
TeryMeHT nojtocTJiaH 6ojiee hjih MeHee mouth biM cnoeM MejxxjieTOHHoro MaTepnaji; 
(=6a3ajibHOH njiacTHHKOH), xoTopbin Hepejjxo HenpaBHjibHO o6o3HaHaiOT xax cjioh coejm 
HHTeJIbHOTKaHHbIX BOJIOKOH. 

PajTHajibHO-BOJiOKHHCTbiH cjioh y Bcex HCCJiejroBaHHbix bhjtob xapaKTepn3yeTca hbjih 
HHeM MHOTOHHCJieHHblX HHBarHHaiTHH BHyTpeHHeH UHTOnjia3MaTHHeCKOH MeM6paHbI H H< 
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MeHee MHoronHCAeHHbix Be3HKyji. Cmnb Heo6biHHaa CTpyKTypa stoto ynacTxa TeryMeHTZ 
Aajia ocHOBaHHe HeKOTopbiM nccAeAOBaTeAHM BbmeAHTb ero b oco6bin caoh (6a3aAbHbn 
Be3HKyji5ipHbiH cjioh — Graeber, Storch, 1978; Be3HxyAflpHafl AepMa — Stranack e. a. 
1966; Tpy6oHKOBbiH cjioh — Hhkhuihh, 1986). CTpyKTypa stoto cjioh HecKOJibKC 
BapbnpyeT y pa3Hbix bhaob. B paAe cjiynaeB HHBarHHauHH B3AyTbi, a Be3HKyjibi paccMaT 
pHBaiOTCH xax hx nonepenHbie cpe3bi (Stranack e. a., 1966). Y M. moniliformis HHBarn 
HauHH HMeiOT bha Tpy6onex 45 hm b AHaMeTpe h ao 1.2 mkm aahhm (Byram, Fisher 
1973). Y UHCTaxaHTOB P. strumosoides b oahhx ynacTxax TeryMeHTa HHBarnHaunr 
pacmnpeHbi h HanoMHHaiOT Be3HKyjibi, b Apyrnx — BbimHAHT xax annxajibHO pacmnpeH- 
Hbie Tpy6oHKH 20—30 hm b AnaMeTpe h ot 0.3 ao 1.1 mkm aahhbi, npHneM b hx npocBeTC 
HHorAa HaOmoAaiOTCH SAexTpoHHonAOTHbie rpaHyjibi 14—15 hm b AnaMeTpe (Hhkhhihh 
1986), npeAnojioxcHTejibHO HMeiomne jinnHAHyio npnpoAy (Crompton, Lee, 1965). 

OyHKUHOHajibHaa pojib 3Toro cjioh, h b hbcthocth HHBarHHauHH BHyTpeHHen uhto- 
njia3MaTHHecxoH MeMOpaHbi, ocTaeTcn hchchoh. KpoMnTOH h JIh, nepBbiMH o6paTHBmne 
BHHMaHHe Ha ero HeoObiHHyio cTpyxTypy, noAnepxHBaioT ero ocoOyio pojib b o6MeHHbi* 
npoueccax, b hbcthocth b o6MeHe nnnHAOB (Crompton, Lee, 1965). llpeAnojiarajiocb, htc 
nepe3 HHBarHHauHH ocymecTBjineTCH TpaHcnopTHpoBxa MaTepnajiOB (jihhhaob?) H3 my6- 
xcejiexcamnx TxaHen hjih nepBHHHon nojiocTH b TOJimy TeryMeHTa (Hammond, 1967) 
Ilo-BHAHMOMy, Hejib3H HcxjiioHHTb h oOpaTHbiH npouecc. HaxoHeu, npH3HaBan TpaHcnopT- 
Hyio pojib TpyOoHxoBoro cjioh, o6pa30BaHHe HHBarHHauHH h, xax cjieACTBHe, yBejinneHne 
noBepxHOCTH BHyTpeHHen UHTonjia3MaTHHecxoH MeM6paHbi TeryMeHTa paccMaTpHBajiHci 
xax npncnocoOjieHHe ajih 6oJiee npoHHon cbh3h ero c noAJiexcaiuen TxaHbio (Miller. 
Dunagan, 1985). 

K BHyTpeHHen njia3MaTHHecxon MeMOpaHe TeryMeHTa cxpeOHen O. macilentus cc 
CTopoHbi 6a3ajibHOH njiacTHHKH npnjiexcHT cjioh MaTepnajia, HanoMHHaiomero mHxoxa- 
ahkc (Beerman e. a., 1974). Ha snexTpoHorpaMMax oh HMeeT bha tohxoh sjiexTpoHHO- 
njIOTHOH npepbIBHCTOH njiacTHHKH, pa3pbIBbI KOTOpOH COOTBeTCTByiOT yCTbHM HHBarHHa¬ 
uHH 6a3ajibHOH MeMOpaHbi. HencHO, AencTBHTejibHO ah stot MaTepnan HBAneTCH npon3- 
boahmm BHyTpeHHen nna3MaTHHecxoH MeMOpaHbi hah xce onncbiBaeMbin caoh npeA- 
CTaBA^eT co6oh caMyio HapyxcHyio 30Hy 6a3aAbHOH nAacTHHxn. 

npoH3BOAHbie TeryMeHTa. K HHCAy npon3BOAHbix TeryMeHTa CAeuyeT othccth 
uiHnHKH, oOHapyxcHBaeMbie y npeACTaBHTeAen mhothx bhaob, h MHxpoBopcnHXH, xapax- 
TepHbie Aim pa3BHBaioiueHCH axaHTeAAbi. YAbTpacTpyxTypa uiHnnxoB H3yneHa y npeACTaBH- 
TeAeii Bcero AByx bhaob cxpeOHen, othocaiuhxca x poAy Polymorphus. KpoMnTOH h JIh 
(Crompton, Lee, 1965) noATBepAnnn paHee Bbicxa3aHHoe MHeHne (Crompton, 1963) o tom, 
hto y P. minutus mnnHKH hbahiotch BbipocTaMH bohaohho-boaokhhctoto caoh TeryMeHTa. 
IIo hx AaHHbiM, cxeAeTHyio ocHOBy mnnnxoB cocTaBAfliOT cj)H6pHAAbi, opneHTnpoBaHHbie 
BAOAb hx npoAOAbHon och h co6paHHbie b BHAe xoHyca, noxpbiToro nonepeHHO-BOAOKHHc- 
tmm CAoeM TeryMeHTa. 3 tot caoh xapaxTepn3yeTCH MeHbmen toaiuhhoh h MeHbmnM 
KOAHHecTBOM xaHaAOB, AAHHa xoTopbix Taxxce cymecTBeHHO MeHbme. 

CorAacHO HauiHM AaHHbiM, uiHnHKH P. magnus coctoht H3 AByx otacaob: npoxcnMaAb- 
Horo, norpyxceHHoro b TOAiuy TeryMeHTa, h AHCTaAbHoro. Ochobhbim CTpyxTypHbiM 
SAeMeHTOM o6ohx OTAeAOB hbahiotch Tpy6naTbie cTpyxTypbi 21—25 hm b AHaMeTpe. Hx 
AHCTaAbHbie xoHUbi npenMymecTBeHHO «CBeTAbie», TOAbxo nacTb hx 3anoAHeHa SAexTpoH- 
HonAOTHbiM coAepxcHMbiM. CHapyxcn stot otaca mnnHxa noxpbiT noxpoBHbiM xoMnAexcoM 
c oneHb HeMHoroHHCAeHHbiMH nopaMH, a b ero ueHTpaAbHon nacra pacnoAaraiOTCH 
npoAOAbHO opneHTnpoBaHHbie uHTonAa3MaTHHecxne xaHaAbi, npoAOAxaiomHecH h b npo- 
KCHMaAbHbin otaca. B nocAeAHeM Tpy6naTbie CTpyxTypbi, 3anoAHeHHbie nAOTHbiM coAep- 
xchmmm, pacnoAaraiOTCH b bhac nepnc^epHnecxoro UHAHHApa, a «CBeTAbie» 3anoAH5noT ero 
ueHTpaAbHyio nacTb. B ocHOBaHHH mnnHKOB bmabahiotch 3HannTeAbHbie cxonAeHHH 
MHTOXOHApHH (HHKHmHH h Ap., 1994). 

AHaAH3 TOHKoro cTpoeHHH mnnHKOB noATBepxcAaeT pacnpocTpaHeHHoe MHeHne o hhx 
xax O AOnOAHHTeAbHbIX (J)HKCaTOpHbIX o6pa30BaHHHX. B TO xce BpeMH Heo6xOAHMO HMeTb 
B BHAy, HTO CKpeOHH MHOTHX BHAOB ({)HKCHpyK)TCH B CTeHKe KHmeHHHKa X03HHHa TOAbKO 
c noMOiubio xoOoTxa, a MeTacoMa, BKAionaH h noxpbiTbin mnnHxaMH ee nepeAHHH otaca, 
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pacnojiaraeTca cbo6oaho b npocBeTe KHiueHHHKa. B cba3h c sthm 6biJio npejyioxceHO 
paccMaTpHBaTb LLiHnHKH b KanecTBe CTpyKTyp, npemiTCTByiomHx npnjieraHHio Tejia 
CKpe6Hefi K CJIH3HCTOH KHllieHHHKa X03flHHa H Cn0C06CTByK)mHX ^OpMHpOBaHHK) X03AHHH0- 

napa3HTapHoro npocTpaHCTBa (Hhkhuihh h jjp., 1994). 

Mhkpobopchhkh. BnepBbie MHKpoBopcHHKH 6biJiH oOHapyxceHbi y cKpe6Hefi 
M. moniliformis nepe3 8 mien nocjie 3apaxceHHfl npoMexcyTOHHoro xo3flHHa. Ilpn stom 
6bIJIO yCTaHOBJieHO, HTO HMCHHO MHKpOBOpCHHKH OTBeTCTBeHHbl 3a ^opMHpoBaHHe 60JIb- 
men nacTH Kancyjibi, OKpyxcaiomeH jiHHHHKy bo BpeMa ee pa3BHTHJi h xch3hh b npoMexcy- 
tohhom xo3flHHe. HajiHHHH MHKpoBopcHHOK y aKaHTejui P. minutus OTMeneHO He 6biJio 
(Butterworth, 1969). 

Y pa3BHBaiomHXCH aKaHTejui P . anatis KopoTKHe mhkpobopchhkh o6HapyxcHBaiOTCfl 
Ha 10-h aeHb nocjie HHBa3HH npoMexcyTOHHoro xo3«HHa (Nikishin, 1992). flnaMeTp hx 
cocTaBjiaeT 0.03—0.04 mkm, a juiHHa BapbnpyeT ot 0.08 txo 0.33 mkm. Mhkpobopchhkh 
3aKaHHHBaioTCfl anHKajibHbiMH pacuiHpeHHflMH 0.06—0.12 mkm b jinaMeTpe, KOTopbie co 
BpeMeHeM OTiirnypoBbiBaiOTCfl ot «hoxckh» mhkpobopchhkh h ynacTByioT b c})opMHpoBaHHH 
ueHTpanbHoro cjioh oKpyxcaiomeH Kancyjibi. Ha 60-h jieHb pa3BHTHH jihhhhkh mhkpobop¬ 
chhkh OTAejiflioTCfl ot noBepxHOCTH TeryMeHTa h BMecTe c MaTepnajiOM, BbmejieHHbiM nepe3 
KaHajibi nonepeHHo-BOjioKHHCToro cjioh, o6pa3yiOT BHyTpeHHHH cjioh Kancyjibi. Ha jipyrnx 
3Tanax xcH3HeHHoro UHKJia mhkpobopchhkh He oOHapyxcHBaiOTCH. 


OcoSeHHocTH jiH(J)c|)epeHUHpoBKH TeryMeHTa 

TeryMeHT npecoMbi. no-BHjjHMOMy, Tpae 6 ep h LLTropx hmcjih b BHjjy jinuib 
o 6 myio cxeMy CTpoeHHH TeryMeHTa, Korjja jjejiajm cboh BbiBOA 06 OTcyTCTBHH «3HanH- 
TejibHbix pa3JiHHHH b HHTeryMeHTe pa3Hbix ynacTKOB Tejia» (Graeber, Storch, 1978). Ha 
CBeTOMHKpocKonHHecKOM ypoBHe noKa3aHO, hto y MHornx HccJieflOBaHHbix CKpeOHen 
TeryMeHT npecoMbi 3HaHHTejibHO TOHbine, neM MeTacoMbi, a CTpoeHHe ero cjioeB ynpo- 
meHO (Boro^BjieHCKHH, HBaHOBa, 1978). 3tot bmbojj 6 bui nojiTBepxcjjeH pe3yjibTaTaMH 
3JieKTpoHHO-MHKpocKonHHecKHX HccJieflOBaHHH. Ann TeryMeHTa npecoMbi CKpeOHen P. mi¬ 
nutus xapaKTepeH 3HanHTejibH0 MeHee tojictmh pajmajibHO-BOJioKHHCTbiH cjioh, neM 
MeTacoMbi, b cocTaBe ace TeryMeHTa xoOoTKa OTcyTCTByiOT THnHHHbie bohjiohho-bojiok- 
HHCTblH H paflHaJIbHO-BOJIOKHHCTblH CJIOH, 3 . nonepeHHO-BOJIOKHHCTblH CJIOH COJjepXCHT 
KaHajibi, 3anojiHeHHbie b otjihhhc ot kbhbjiob MeTacoMbi sjieKTpoHHonjioTHbiM cojxepxcn- 
mmm (Crompton, Lee, 1965). no cpaBHeHHio c MeTacoMOH kojihhcctbo KaHajiOB b 
TeryMeHTe npecoMbi He3HanHTejibHO, ohh hmciot MeHbmyio jyiHHy h 6 ojiee mnpoKHe 
npOCBeTbl. Y UHCTaKaHTOB 3TOrO XCe BHJja BbIHBJieHbl CXOflHbie oco6chhocth b CTpoeHHH 
TeryMeHTa npecoMbi (Butterworth, 1969). Ha noBepxHOCTH TeryMeHTa npecoMbi A. ranae 
h P. laevis pacnojiaraeTcn MomHbiH (ynacTKaMH jio 1.5 mkm) cjioh sjieKTpoHHonjiOTHoro 
MaTepnajia, npejmojioxcHTejibHo JinnHflHOH npnpojibi (Hammond, 1967; Wanstall e. a., 
1990). 

B cocTaBe TeryMeHTa meiiKH cKpe6Heii M. hirudinacues BbwejiniOTCH nonepenHO-BO- 
JIOKHHCTblH, MOflHCjjHUHpOBaHHblH paflHaJIbHO-BOJIOKHHCTblH H TpyOoHKOBblH CJIOH, npH- 
neM He OTMenaeTCH HajiHHHH b TeryMeHTe KaKHX-jin6o opraHejui, a H3 bkjhohchhh 
oOHapyxceHbi jinmb cj)H6po3Hbie sjieMeHTbi, jiHnnjiHbie KanjiH h Be3HKyjibi (Diaz Cosin, 
1972). B OTjiHHHe ot MeTacoMbi TeryMeHT npecoMbi CKpe6Hen M. moniliformis , nojiyneH- 
Hbix b ycjiOBHHx jiaOopaTopHoro 3KcnepHMeHTa, xapaKTepH3yeTcn OojibiuHM kojihhcctbom 
mhtoxohjiphh h c})H6po3Hbix sjieMeHTOB (Taraschewski e. a., 1989). IIonepeHHO-BOJioK- 
hhctmh h TpyGoHKOBbiH cjioh HMejiH MeHbmyio TOJimnHy, 3aTO b TOJime TeryMeHTa B6JIH3H 
ero ocHOBaHHa 6biJi oOHapyxceH TaK Ha3biBaeMbiH «BHyTpeHHHH $H6po3HbiH cjioh», 
o6pa30BaHHbiH npoflOJibHO opneHTHpoBaHHbiMH h OecnopaaoHHO opraHH30BaHHbiMH $h6- 
pHJIJiaMH. 

yjibTpacTpyKTypHbie oco6chhocth pa3Hbix ynacTKOB Tejia OTMenajincb h y CKpeOHen 
Neoechinorhynchus rutili (Taraschewski, 1989a). B otjihhhc ot weTacoMbi TemyMeHT 
npecoMbi y 3Toro BHjia noKpbiT cjioeM ocMHo^HJibHoro MaTepnajia okojio 10 mkm TOJimn- 
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Hbi, nonepenHO-BOJiOKHHCTbiH cjioh npHMepHO BnojiOBHHy TOHbuie, KaHajibi He hmciot 
pa3BeTBjieHHH h xapaKTepH3yiOTC5i cyxceHHbiMH ycTb^MH, a b hx npocBeTax BbiHBjiaeTca 
3JieKTpoHHoruioTHbiH MaTepnaji, cxo^HbiH c MaTepnajTOM, noKpbiBaiomHM TeryMeHT. Ko- 
jiHHecTBO MHTOXOH^pHH b TeryMeHTe npecoMbi 3HaHHTejibHO npeBbimaeT TaxoBoe b 
TeryMeHTe MeTacoMbi. BoiuioHHO-BOJioxHHCTbiH cjioh OTMeneH TOJibxo b kopotkoh menxe. 
y cxpeGHeH Paratenuisentis ambiguus iiomhmo cxouhmx pa3JinnHH OTMeneHO Hajinnne b 
TeryMeHTe npecoMbi xoporno pa3BHTon (oco6eHHO b6jih3h xpionbeB) CHCTeMbi uHCTepH 
rpaHyjiapHOH 3C, oTcyTCTByiomen b TeryMeHTe MeTacoMbi (Taraschewski, 1989b). 

rionepeHHO-BOJiOKHHCTbiH cjioh TeryMeHTa npecoMbi A. ranae noucTHJiaeTca chctcmoh 
tohkhx c})h6phjiji, napajuiejibHbix noBepxHOCTH Tejia h CBOHCTBeHHbix TOJibxo TeryMeHTy 
npecoMbi. DiyOxce pacnojiaraeTca Tax Ha3biBaeMbin BHyTpeHHHH cjioh, aHajiornnHbin 
pa^HajibHO-BOJioxHHCTOMy cjiok) MeTacoMbi, ho b OTJiHHHe ot nocjiejmero couepxcamnn 
npoflOJibHO opneHTHpoBaHHbie cJmOpnjuibi h MeHbmee xoJinnecTBO cy6xneTOHHbix sjieMeH- 
tob. KpoMe (})h6phjiji 3uecb bm^bjihiotch JiaxyHbi, mhtoxohuphh, npeunojioxcHTejibHO 
pn6ocoMbi h Hecxojibxo bhuob BXJHoneHHH (Hammond, 1967). riounepxHBajiocb, hto b 
TeryMeHTe npecoMbi Bcex nccjieuoBaHHbix cxpeOHen nj \pa He oOHapyxceHbi (EoroaBJieHC- 
xhh, HBaHOBa, 1978). AHajiornnHbie oco6eHHOCTH oTMeneHbi h b TeryMeHTe npecoMbi 
UHCTaxaHTa P. magnus (Hhxhuihh h zip., 1994). 

OTHocHTejibHO Tpy6oHXOBoro cjioh TeryMeHTa npecoMbi CBeueHHfl Taxxce HeMHoro- 
HHCJieHHbi h npoTHBopenHBbi. Y A. ranae stot cjioh couepxcnT 3JiexTpoHHonjiOTHbie 
nacTHUbi, OTcyTCTByiomne hjih peuxne b aHajiornnHOM cjioe MeTacoMbi (Hammond, 1967). 
y P. minutus , HaoOopoT, cxjiauxn BHyTpeHHen njia3MaTHnecxon MeM6paHbi b OTJinnne ot 
MeTacoMbi «6ojiee OTxpbiTbi h He couepxcaT sjiexTpoHHonjioTHbix xanejib» (Crompton, Lee, 
1965). y M. hyrudinaceus TpyOonxoBbin cjioh npecoMbi pa3BHT b MeHbiuen CTeneHH, neM 
b MeTacoMe (Diaz Cosin, 1972), a y P. magnus oh Boo6me He pa3BHT (HnxnmHH h up., 
1994). 

TeryMeHT npecoMbi OTuejiaeTCfl ot TeryMeHTa MeTacoMbi Tax Ha3biBaeMon xyTHxyjinp- 
hoh cxjiauxon (BoroHBJieHCXHH, HBaHOBa, 1978), nepecexaiomen Bee cjioh TeryMeHTa ot 
noxpoBHoro xoMnjiexca uo BHyTpeHHen UHTonjia3MaTHnecxon MeMOpaHbi. 3jiexTpoHHO- 
MHxpocxonHnecxHMH HCCJieAOBaHHHMH noxa3aHO, hto 3Ta neperopoztxa 6epeT Hanajio ot 
HerjiyGoxoH cxjiauxn Ha noBepxHOCTH TeryMeHTa h HMeeT cJ)H6po3Hyio npnpouy (Crompton, 
Lee, 1965; Taraschewski e. a., 1989). 

TeryMeHT xoGotxobhx xpionbeB. yjibTpaTOHXoe CTpoeHHe TeryMeHTa xpionb- 
eB H3yneHO b eme MeHbiuen CTeneHH, neM TeryMeHTa npecoMbi, hto, ohcbhuho, CBH3aHO c 
eme OojibuiHMH MeTOunnecxHMH TpyuHOCTHMH npn nouroTOBxe sjiexTpoHHO-Mnxpocxonn- 
necxHX npenapaTOB. B cocTaBe TeryMeHTa xpionbeB y cxpeOHen P. ambiguus BbiHBJieHbi 
nonepeHHO-BOJioxHHCTbiii, Be3HxyjinpHbiH h He HMeiomnn aHajiora b TeryMeHTe MeTacoMbi 
«BHyTpeHHHH (J)H6po3HbiH» cjioh, a Taxxce CHJibHO cxjiaunaTaa BHyTpeHHaa UHTonjia3Ma- 
THHecxaa MeM6paHa (Taraschewski, 1989b). KaHajibi (no TepMHHOJiorHH aBTopa — xpnn- 
Tbi) noBepxHOCTHoro h BHyTpeHHero cjioeB npoHHxaiOT uo Be3HxyjiapHoro cjioa h nepe- 
njieTaiOTca, o6pa3ya jia6npnHTonouo6Hyio CTpyxTypy. Abtop nounepxnBaeT oOnjibHyio 
ocmho(J)hjihk) TeryMeHTa, npnneM 0CMH0({)HJibHbiH MaTepnan Mopc})OJiorHHecxH cxoueH c 
BbWBJiaeMbiM Ha noBepxHOCTH h b TOJime TeryMeHTa npecoMbi. y UHCTaxaHTOB h nepBen 
H3 oxoHHaTejibHoro xo3^HHa b CTpoeHHH TeryMeHTa xpionbeB cymecTBeHHbix pa3JinnHH He 
o6HapyxceHO. CxouHbie oco6eHHOCTH CTpyxTypbi TeryMeHTa xpionbeB OTMeneHbi y cxpe6- 
Hen N. rutili (Taraschewski, 1989a). 

y UHCTaxaHTOB P. magnus TeryMeHT xpionbeB Taxxce 3aMeTH0 OTJinnaeTCfl ot TeryMeHTa 
npecoMbi (HnxnmHH h up., 1994). B HeM moxcho BbiuejiHTb noxpoBHbin xoMnjiexc, 
nonepenHO-BOJioxHHCTbin cjioh, xapaxTepn3yiomHHC5i njioTHbiM MaTpnxcoM h HeMHoro- 
HHCJieHHblMH XaHaJiaMH, Be3HXyJIHpHbIH CJIOH C MHOrOHHCJieHHblMH Be3HXyjiaMH, JiaMeJI- 
JiapHblMH TeJIbUaMH H eUHHHHHbIMH MHTOXOHUpHflMH, BHyTpeHHHH CJIOH, OTJIHHaiOlUHHCfl 
ot Be3Hxyji5ipHoro MeHbmnM xojinnecTBOM opraHonuoB h BXJHoneHHH, h cxjiaunaTyio 
BHyTpeHHioK) MeMGpaHy. 

B OTJinnne ot npeucTaBHTejien xjiaccoB Eoacanthocephala h Palaeacanthocephala 
xpionbH cxpeGHen M. hirudinaceus Boo6me jinmeHbi TeryMeHTa (Zhao e. a., 1990). 
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y aicaHTejui M. moniliformis c|)opMHpyiomHecH KpiOHbH noKpbiTbi tohkhm uHToruia3MaTH 
necKHM cjioeM (no TepMHHOJiorHH HeKOTopbix aBTopoB, xyTHKynon), npejjcTaBJiniomHN 
C 060 H, nO-BH^HMOMy, HeCKOJlbKO BHflOH3MeHeHHbIH nOnepeHHO-BOJIOKHHCTblH CJIOI 
TeryMeHTa. B jjajibHeniiieM stot cjioh flereHepnpyeT h y jihhhhok b B03pacTe 180 flHei 
BbiHBJineTCH b BHjje tohkoh aMopc})HOH nneHKH, a y nepBen, H3BJieneHHbix H3 OKOHHaTejib 
Hbix xo 35 ieB, KpioHbH 6 buiH noKpbiTbi JiHiiib 0 CMH 0 c|)H.nbH 0 H jiHnn^HOH o6ojiohkoh (Taras 
chewski e. a., 1989). 


OCHOBHbie BblBOJJbl 

TeryMeHT CKpeOHen H3yneHHbix bhjjob HMeeT cxo^Hyio yjibTpaTOHKyio opraHH3aunio i 
BKJiioHaeT b ce6n HecKOJibKO cnoeB, pa3JiHHaiomHxcH no CBoeMy CTpoeHHio h cjDyHKUHHM 
TJIHKOKaJIHKC, nOKpOBHblH KOMnJieKC, BKJlIOHaiOmHH HapyXCHyiO UHTOnJia3MaTHHeCKyR 
MeMOpaHy, nOnepeHHO-BOJIOKHHCTblH, Be3HKyJIHpHbIH, BOHJIOHHO-BOJIOKHHCTblH, pa^najlb 
HO-BOJiOKHHCTbin h TpyGoHKOBbiH cjioh. riocjiejjHHH OipaHHHeH 6a3aJIbHOH UHTOnJia3Ma 
THHecKOH MeMGpaHOH. HMeiomnecH jjaHHbie He no3BOJiniOT onpejjejiHTb BHjjOBbie hjih hhoh 
(jlocTaTOHHoro hh3koto) paHra TaiccoHOMHHecKHe oco6chhocth yjibTpacTpyKTypbi Tery 
MeHTa. BMecTe c TeM b CTpoeHHH HeKOTopbix ynacTKOB TeryMeHTa oOHapyaceHbi onpe^e 
jieHHbie BapHauHH, b pnjje cjiynaeB cooTBeTCTByiomHe TaxcoHOMnn cxpeOHeH Ha ypoBHi 
KJiaCCOB. 

CymecTBeHHbie yjibTpaTOHKHe KOJiHHecTBeHHbie h KanecTBeHHbie pa3JiHHHH BbiHBJiem 
b CTpyKType TeryMeHTa npecoMbi h MeTacoMbi. 3th pa3JiHHHH xacaioTCH Oojimhhhctb 
cjioeB TeryMeHTa h, no-BH^HMOMy, CBH3aHbi c cjjHKcnpyiomeH c})yHKUHeH npecoMbi. 

Ojihoh H3 HanOonee jiHHaMHHHbix CTpyKTyp TeryMeHTa hbjihctch niHKOKajiHKC. H3BecT 
Hbl HeTbipe ero MOflHCjlHKaUHH, COOTBeTCTByiOmHe 3M6pHOHaJlbHOH JIHHHHKe, pa3BHBaiO 
mencn axaHTejuie, uncTaxaHTy h a^yjibTHOH $opMe. HeojjHOKpaTHan CMeHa rJiHKOxajiHKC 
b TeneHHe xcH3HeHHoro unxjia cxpeOHen OTpaxcaeT npoueccbi ajianTauHH cxpeOHen i 
xo35ieBaM pa3Horo paHra. 

rioKpoBHbiH KOMnjiexc, HanpoTHB, no-BHj^HMOMy, HaHMeHee jiHHaMHHHan CTpyxryp 
TeryMeHTa. OopMHpyncb Ha CTajjHH 3M6pnoHajibHOH jihhhhkh, b jiajibHenmeM oh h 
npeTepneBaeT KanecTBeHHbix h cymecTBeHHbix KOJiHnecTBeHHbix H3MeHeHHH. 3 to HBJie 
HHe, yHHKajibHoe cpejin napa3HTHnecKHx nepBen, HyxcjiaeTcn b jjonojiHHTejibHOM H3y 
HeHHH. 

OcHOBHan cJjyHKUHOHajibHaa pojib nonepeHHO-BOJiOKHHCToro cjioh TeryMeHTa — 
BcacbiBaHHe HeoOxojiHMbix MaTepnajiOB, npnneM o6pa30BaHHe cncTeMbi xaHajiOB b cjio 
paccMaTpHBaeTCH xax MexaHH3M yBejiHHeHHH njiomajjH noBepxHOCTH, ynacTByiome] 
b oOMeHHbix npoueccax. Hepe3 xaHajibi Taxxce ocymecTBJinioTCH npoueccbi cexpeuHH 
HanpHMep BbmeJieHHe MaTepnajia BHyTpeHHero cjioh Kancyjibi, oicpyxcaiomen jiHHHHKy 
npOMeXCyTOHHOM X03HHHe. 

HMeiomnecH cBejieHHH He no3BOJiHioT o;jH03HaHHO oxapaKTepH30BaTb cocTaB h cTpo 
eHHe (j3H6p03HbIX SJieMeHTOB, OpraHOHTOB H BKJIIOHeHHH Be3HKyjIHpHOrO, BOHJIOHHO-BOJIOK 
HHCToro h pa^HajibHO-BOJiOKHHCToro cjioeB TeryMeHTa. ripoTHBopeHHH b pe3yjibTaTa: 
pa3Hbix aBTopoB Bbi3BaHbi HeoObiHHOH CTpyKTypofi HeKOTopbix opraHejui. Heo6xoj*HMi 
cneunajibHbie Hccjie^OBaHHH sthx ynacTKOB TeryMeHTa c npHMeHeHHeM uhtoxhmhhcckh 
MeTOAHK. 

HecMOTpn Ha cjia6yio H3yneHHOCTb MexaHH3Ma cJiopMHpoBaHHH TeryMeHTa, HMeiomnec 
CBejjeHHH no3BOJiHK)T cjjejiaTb BbiBOA o tom, hto HanOojiee cymecTBeHHbie KanecTBeHHbi 
ero H3MeHeHHH nponcxojjHT Ha 3aBepmaiomHX CTajjnnx JiapBoreHe3a — no3j*HeH axaHTeji 
jibi h uHCTaxaHTa. K nncjiy Taxnx H3MeHeHHH cjiejiyeT othccth o6pa30BaHHe c|)H6po3Hbi 
3JieMeHTOB TeryMeHTa, chhtc3 MaTpnxca nonepeHHO-BOJiOKHHCToro cjioh, H3MeHeHH 
CTpyKTypbi rjiHKOKajiHKca h ap. 

Pa6oTa BbinojiHeHa npn nojmepxcxe MexcjiyHapojiHoro HaynHoro cJ)OHjia (KOHKypci 
1992—1994 rr.). 
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ULTRASTRUCTURAL MORPHOLOGY OF TEGUMENT IN ACANTHOCEPHALA 
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SUMMARY 

Different cited and author’s data on the ultrastructural morphology of tegument in Acanthoce¬ 
phala are analized and discussed. 



